
SFUND RECORDS CTR 

2156977 

OMEGA SMALL 
VOLUME GROUP 

DRAFT QUALITY 
ASSURANCE PROJECT PLAN 

OMEGA CHEMICAL OPERABLE 
UNIT 2, WHITTIER, CA 

EPA Site ID#09BC 
Docket No. 9-2004-004 

(Si ARCADIS 
Infrastructure, buildings, environment, communications 



ARCADIS 
Infrastructure, buildings, environment, communications 

Transmittal Letter 

To: 

Mr. Christopher Lichens 
United States Environmental Protection Agency 
75 Hawthorne Street 
Mailstop SFD-7-4 
San Francisco, CA 94105 

^ 
From: 
Ronald Halpem, R.G.ĵ i i 
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1. Introduction 

This (Quality Assurance Project Plan (QAPP) follows United States Environmental 
Protection Agency (EPA) guidelines contained in EPA Guidance for Quality 
Assurance Project Plans (EPA, 2002b), and EPA Requirements for Quality Assurance 
Project Plans (EPA, 2001). Thus, the following section headings correlate with the 
subtitles found in the EPA guidelines. 

• Project Management 

• Data Generation and Acquisition 

• Assessment and Oversight 

• Data Validation and Usability 

Portions ofthe text in this document were taken from CH2M Hill's Remedial 
Investigation/Feasibility Study (RI/FS) Work Plan and QAPP (CH2M Hill, 2004a and 
2004b). 

2. Project Management/Data Quality Objectives (DQOs) 

2.1 Project Organization 

This remedial investigation (RI) is being performed under contract to the Omega 
Small Volume Group (OSVOG), a group of potentially responsible parties (PRPs) 
charged with performing this work in the Omega Chemical Superfund Site Operable 
Unit 2 (OU-2). The RI is being conducted in accordance with the EPA's First 
Amended Unilateral Administrative Order (UAO) for Response Action (First 
Amended UAO, EPA Region DC, CERCLA Docket No. 9-2004-0004). OSVOG is 
being represented by Mr. Peter McGaw ofthe Law Offices of Archer Norris. Mr. 
Ken Fredianelli of Project Navigator, Ltd. will be the project coordinator (PC), 
commimicating with EPA's Remedial Project Manager (EPA RPM), Mr. Christopher 
Lichens, Mr. McGaw, and ARCADIS' project manager (PM), Mr. John Johnsen. 

ARCADIS' PM will manage the fmancial, schedule, and technical status ofthe work 
assignment (WA). Key people involved in interfacing with the PM are the PC, 
individual task managers (TM), and members ofthe quality assurance team (QAT) as 
shown on Figure 1. 
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The primary responsibility for project quality rests with the PM. Independent quality 
control (QC) is provided by the QAT. The QAT will review project plaiming 
documents, data evaluation, and deliverables. Outside organizations may be used to 
evaluate the quality of laboratory data. 

The sampling team will implement the QAPP, field sampling plan (FSP), and health 
and safety plan (HSP). The site safety coordinator (SSC) is responsible for 
adherence to the HSP and field decontamination procedures. The entire field effort is 
directed by the field team leader (FTL). 

The TM is responsible for procuring and interfacing with subcontractors. 
Subcontractors that will be utilized on this WA include underground utility locators, 
traffic control providers, drillers, chemical and physical analytical laboratories, 
siirveyors, and waste disposal contractors, and laboratory data evaluators. 

Where quality assurance (QA) problems or deficiencies requiring special action are 
uncovered, the PM, QAT, and quality assurance officer (QAO) will identify the 
appropriate corrective action to be initiated by the FTL or the laboratory. 

Project organization and the line of authority for ARCADIS efforts are illustrated in 
Figure 1. Data users and recipients are shovra in Figure 2. Both EPA and ARCADIS 
technical persoimel and QA personnel are shown. 

2.2 Problem Definition/Background 

2.2.1 Purpose 

This QAPP presents the policies, organizations, objectives, and fimctional 
activities/procedures associated with the RI sampling/analysis and construction 
activities at OU-2, and includes accompanying the DQOs, which can be found in 
Appendix A (EPA, 2000). 

2.2.2 Problem Statement 

Existing groimdwater and soil data indicate that elevated concentrations of volatile 
organic compounds (VOCs) and other compounds are present in the soil and 
groundwater beneath the former Omega Chemical Facility (Operable Unit 1 [OU-1]) 
and up to 2 miles downgradient in shallow groimdwater. A series of soil gas, soil, 
and groundwater investigations has been performed at OU-1 by a variety of 
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consultants beginning in 1985, Chlorinated hydrocarbons (perchloroethene [PCE], 
trichloroethene [TCE], 1,1-dichloroethene, cis-l,2-dichloroethene, and chloroform) 
and chlorofluorocarbons (trichlorofluoromethane [Freon 11] and 
trichlorotrifluoroethane [Freon 113]) were identified as the primary chemicals of 
concem directly beneath the site. Elevated total chromium also was reported in 
groundwater beneath the Omega site. Elevated concentrations of chemicals of 
concem were also reported west and southwest ofthe Omega facility, suggesting that 
a downgradient migration ofthe contaminant plume from the site has occurred. 

OU-2 generally includes the groimdwater-contaminated areas encompassing the 
Omega Chemical Facility and extends approximately 2.2 miles to the southwest. The 
vadose zone contamination at the Omega site and the highly contaminated portion of 
the aquifer in the immediate site vicinity are addressed as OU-1 under a separate 
effort. The primary objective of this investigation is to conduct an RI to estimate the 
vertical and lateral extent of groundwater contamination within OU-2. 

2.2.3 Background 

The Omega Chemical Corporation (Omega) is a former refiigerant/solvent recycling 
operation located in Whittier, Califomia, a community of approximately 85,000 
people. The facility is located southwest and downgradient of a residential 
neighborhood, across Whittier Boulevard, and within 1 mile of several schools, 
including three elementary schools and two high schools (Figure 3). The facility 
operated as a Resource Conservation and Recovery Act (RCRA) solvent and 
refiigerant recycling and treatment facility from approximately 1976 to 1991, 
handling primarily chlorinated hydrocarbons and chlorofluorocarbons. Drums and 
bulk loads of waste solvents and chemicals from various industrial activities were 
sent to the Omega facility for processing to form commercial products. Chemical, 
thermal, and physical treatment processes were reportedly used to recycle the waste 
materials. Wastes generated from these treatment and recycling activities included 
distillation column (still) bottoms, aqueous fractions, and nonrecoverable solvents. 
Additional data regarding site history, past investigations, and remediation activities 
are discussed in detail in the Final On-Site Soils RI/FS Work Plan (Camp Dresser & 
McKee [CDM], 2003) and the Omega Chemical Superfund Site, Whittier, Califomia; 
Phase 2 Groundwater Characterization Study Report (Weston Solutions, Inc. 
[Weston], 2003). 
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2.2.4 Data Needs and Uses 

Data needs and uses for the objectives described in this section have been identified 
through the DQO process presented in Appendix A. 

• What is the vertical and lateral extent ofthe contamination in groundwater beneath 
OU-2; what is the nature of contamination in groimdwater beneath OU-2; and, 
what is the trend in groundwater concentration? 

• Do contaminants pose an unacceptable potential risk to human health and the 
environment? 

• Are emergent contaminants (1,4-dioxane, perchlorate, N-nitrosodimethylamine, 
hexavalent chromium, and 1,2,3-trichloropropane) present in groundwater beneath 
OU-2? 

• Where and how will Investigative Derived Waste (IDW) be disposed of 

The data needs and uses are summarized in Table 1 at the end of this section. Table 
1 lists the chemicals of concem and presents regulatory criteria/action level 
requirements for organics and inorganics. The table presents a listing of applicable 
regulations and identifies the lowest regulatory criteria where there are multiple 
regulatory criteria/action levels for a given analyte. Table 2 lists the analytical 
methods and laboratory reporting limits selected to meet these criteria. 

2.3 Project Description and Schedule 

2.3.1 Description of Work to be Performed 

A summary ofthe work to be performed relating to sample collection, analysis, and 
interpretation is provided below. 

2.3.1.1 Field Investigation 

ARCADIS will conduct the RI field investigation at OU-2. Samples will include 
groundwater samples that will be analyzed for VOCs, for screening purposes. These 
samples will be collected during installation ofthe monitoring and extraction wells. 
Further; groundwater samples and associated field supplicates will be collected from 
the wells for monitoring purposes after installation ofthe wells is complete. 
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2.3.1.2 Sample Analysis 

Sample analyses will be carried out by a laboratory accredited under the National 
Environmental Laboratory Accreditation Program (NELAP) with a documented 
Quality Assurance Program which complies with ANSI/ASQC E-4 1004, 
"Specifications and Guidelines for Quality Systems for Environmental Data 
Collection and Environmental Technology Program" (American National Standard 
Institute, January 5, 1995) and "EPA Requirements for Quality Management Plans 
(QA/R-2)" (EPA, March 2001), or equivalent. 

2.3.1.3 Analytical Support and Data Validation 

All data for all parameters will undergo two levels of review and validation: (1) at 
the laboratory, and (2) outside the laboratory by ARCADIS persoimel. 

2.3.1.4 Data Evaluation 

ARCADIS will organize and evaluate existing data and data gathered from this 
investigation. The data evaluation activities will include: 

• Field QA/QC 

• Data usability evaluation; 

• Data reduction, tabulation, and evaluation; and 

• Preparing a data evaluation report. 

A brief data evaluation report will be prepared after completion of well installation 
and groundwater sampling. The data report will include a sampling location map and 
results tables for each medium sampled (in this case, just for groundwater). 

Data usabiHty and validation will consist of verifying the following: 

• All field screening instruments (e.g., photoionization detector, 
pH/conductivity/temperature meter, turbidity meter) were calibrated according to 
their respective manufacturer's Operation and Maintenance manual. Calibration 
log sheets were appropriately completed and maintained in the file; 

• Field and sample logs maintained and complete. Deviations from the FSP are 
noted in the logs; 
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• Samples were collected in appropriate method and placed in appropriate 
containers, using appropriate preservative, if any. Sample information (i.e., 
location, time, sampler name, matrix, preservative used, etc.) on sample label is 
correct; 

• Appropriate field QC sanples (field blanks, trip blanks, equipment blanks, 
duplicate samples) were collected as specified in the QAPP and FSP; 

• Analytical methods requested for samples submitted for analysis were in 
accordance with the FSP; 

• Documentation regarding sample receipt and tracking is complete; 

• Analytical methods performed on the samples submitted was as requested; 

• Sample holding times were within limits as specified in the QAPP and EPA 
publication SW-846, entitled, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods" (EPA, 1996), or other method references as 
applicable; 

" Reporting limits were as specified in the QAPP; 

• Appropriate calibration techniques and laboratory QC samples were prepared 
and analyzed (calibration standards, method blanks, duplicate samples, spiked 
samples, spiked blanks, interference check standards, etc.) 

• Results of laboratory QC sample analysis were within acceptable limits; 

The results and findings from data validation and data usabihty review will be 
summarized and incorporated into each data report. 

2.3.1.5 Assessment of Risk 

EPA will perform a baseline risk assessment using data collected by OSVOG as 
required in the UAO. 
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2.3.1.6 Ri Report 

ARCADIS will prepare a RI Report that describes the procedures implemented and 
results ofthe remedial investigation as dictated by the UAO. The report will include 
a site location map, well location map, groundwater contour map, and contaminant 
distribution maps for PCE, TCE, Freon 11, and Freon 113. Tables to be included in 
the report will include: well construction summary, well location and elevation 
survey data, and groundwater data (depth to water measurements, calculated 
elevation, and contaminant concentrations). Supporting documentation will consist 
of: computerized field boring logs, well constmction logs, geophysical logs (if any), 
field equipment calibration worksheets, field groundwater monitoring forms, drum 
inventory forms, and copies oflaboratory reports. 

2.3.2 Schedule of Activities 

The field investigation is expected to start in mid to late January 2005, and will end 
by mid-April 2005. A copy ofthe proposed schedule was included as Appendix B of 
tiie ARCADIS RI Work Plan (2004a). 

2.4 DQOs 

2.4.1 Project Quality Objectives 

DQOs have been specified for each data collection activity, and the work will be 
conducted and documented so that the data collected are of sufficient quality for their 
intended use (EPA, 2000). DQOs specify the data type, quality, quantity, and uses 
needed to make decisions, and are the basis for designing data collection activities. 
The DQOs have been used to design the data collection activities presented in the 
FSP. Specific DQOs were considered independently through the DQO process 
(EPA, 1994a, 1994b, and 2000) to meet the data user's needs for each activity. 
Appendix A presents the DQO decision-making process for the remedial field 
activities. 

2.4.2 Measurement Performance Criteria 

The QA objective of this plan is provide data of known and appropriate quality for 
the needs identified in previous sections. Data quality is assessed using the following 
measurement performance criteria: representativeness, comparability, accuracy. 
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precision, and completeness. These terms, the applicable procedures and level of 
effort (LOE) are described below. 

The applicable QC procedures, quantitative targets, and LOE for assessing data 
quality are dictated by the intended use ofthe data and the nature ofthe analytical 
methods. Analytical parameters and applicable detection levels, analytical precision, 
accuracy, and completeness in alignment with the needs identified in Section 2.2.4 
are presented in Table 2. 

Reporting detection levels/target detection limits listed in Table 2 are per-method 
reporting limits, equivalent to contract-required detection levels. 'Target" implies 
that final sample detection levels may be higher because of sample matrix effects or 
other issues. Detection levels for the individual samples will be reported in the final 
data. Laboratory-specific method detection limits (MDLs) are significantly below 
reporting levels. Where reporting limits are higher than regulatory limits, the project 
team will use MDLs as needed for project decisions. 

Representativeness is a measure of how closely the results reflect the actual 
concentration or distribution ofthe chemical compounds in the matrix samples. 
Representativeness of data collection is addressed by careful preparation ofthe 
sampling and analysis program. This QAPP, together with the FSP, addresses 
representativeness by specifying sufficient numbers and locations of samples; 
incorporating standard sampling methodologies; specifying sample collection 
techniques, sample preservation, and decontamination procedures; selecting 
laboratory methods to prepare and analyze water samples; and establishing field and 
laboratory QA/QC procedures. The proposed sampling and analysis documentation, 
discussed in subsequent sections of this document, will establish the extent to which 
protocols have been followed and sample identification and integrity ensured. 

Comparability expresses the confidence with which one data set can be compared to 
another. The objective of comparability is to ensure that data developed during the 
investigation are comparable to existing site data and can address applicable criteria 
or standards established by the EPA. Data comparability will be maintained by 
specifying sampling and laboratory methods that are consistent with the current 
standards of practice as approved by the EPA. Field methods are discussed in the 
FSP. Proposed detection limits are listed in Table 2. Actual detection limits will 
depend on the sample matrix and will be reported as defined for the specific samples. 
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Accuracy is an assessment ofthe closeness ofthe measured value to the tme value. 
It is a statistical measurement of correctness and includes components of random 
error (variability due to imprecision) and systematic error. Accuracy reflects the 
total error (field and laboratory error) associated with a measurement. For samples, 
accuracy of chemical test results is assessed by spiking samples with known 
stand^ds and establishing the average recovery. For a matrix spike (MS), known 
amounts of target compounds are added to a portion ofthe sample. A quantitative 
definition of average recovery accuracy is given in Section 5.3. If the percent 
recovery is determined to be outside of acceptance criteria, data will be qualified as 
described in the applicable validation procedures. The LOE for accuracy 
measurements will be a minimum frequency of 1 in 20 samples analyzed. 

Field accuracy is affected by sample collection and handling procedures and by the 
accuracy of any field measurements. Field accuracy will be assured through careful 
execution of field procedures in accordance with applicable standard operating 
procedures (SOPs), and will be assessed through the analysis of field equipment and 
trip blanks. Analysis of blanks will monitor errors associated with the sampling 
process, field contamination, sample preservation, and sample handling. The DQO 
for field equipment and trip blanks is that all values are less than the reporting limit 
for each target chemical. If contamination is reported in the field equipment or trip 
blanks, data will be qualified as described in the applicable validation procedure. 

Precision measures the reproducibility of repetitive measurements. It is a measure of 
the data spread when more than one measurement has been collected from the same 
sample. Analytical precision is a measurement ofthe variability associated with 
duplicate or replicate analysis ofthe same sample in the laboratory, and is 
determined by analysis oflaboratory quality control samples (LCS), such as 
duplicate control samples (LCSD), matrix spike duplicates (MSD), or sample 
duplicates. Total precision is a measurement ofthe variability associated with the 
entire sampling and analytical process. It is determined by analysis of duplicate or 
replicate field samples, and measures variability introduced by laboratory and field 
operations. MSD samples are analyzed to assess analytical, matrix-related precision. 
Duplicate results are assessed using the relative percent difference (RPD) between 
duplicate measurements. A quantitative definition of precision is given in Section 
5.3. The LOE for precision measurements will be a minimum of 1 in 20 samples 
analyzed. 
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Completeness is a measure ofthe amount of valid data obtained compared to the 
amount that was expected under ideal conditions. The number of valid results 
divided by the number of expected results, expressed as a percentage, determines the 
completeness ofthe data set. The quantitative definition of completeness is given in 
Section 5.3. The target completeness objective will be 90 percent; the actual 
completeness may vary depending on the intrinsic nature ofthe samples. The 
completeness ofthe data will be assessed during QC reviews. 

2.5 Special Training Requirements/Certification 

All project staff working on the site will be health and safety trained, and will follow 
requirements specified in the HSP for the project, which can be found in the 
companion FSP (ARCADIS, 2004b). The HSP describes the specialized training 
required for personnel on this project and the documentation and tracking of this 
training. 

2.6 Documentation and Records 

Field documentation and records will be as described in Section 3 of this document 
and the FSP. Laboratory documentation will be per: (1) methods and QA protocols 
listed in Section 3 of this document, and (2) laboratory-specific SOPs. 

3. Measurement Data Acquisition 

This section presents samphng process design and requirements for sanphng methods, 
sample handling and custody, analytical methods, QC, and instrumentation for the 
sampling activities that will be conducted as a part ofthe RI at the Omega Chemical 
OU-2. Data acquisition requirements and data management for these sampling events 
are also addressed in this section. 

3.1 Sampling Process Design 

3.1.1 Background 

Background information and objectives are presented in Section 2 of this document. 
The primary objectives of this RI are to delineate the vertical and lateral extent of 
groundwater contamination at the OU-2 site. 
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3.1.2 Schedule of Analyses 

The field investigation, as outlined in the UAO, is expected to continue approximately 
three months after mobilization. 

3.1.3 Rationale for Sampling Design 

3.1.3.1 Sampling Locations and Number of Samples 

Groundwater satiq)le locations and number of samples are summarized in Section 3 of 
the accoir^anying FSP. 

3.1.3.2 Laboratory Analyses 

Samples will be analyzed at a NELAP-certified laboratory (see Section 2.3.1.2). 

The analytical parameters for the individual san^les are detailed in Table 2 as well as 
the accompanying FSP in the request for analyses tables. 

3.2 Sampling Method Requirements 

Sampling method requirements have been detailed in the associated FSP in Section 5. 

3.3 Sample Handling and Custody Requirements 

A sanq)le is physical evidence collected from a hazardous waste site, from the 
immediate environment, or from another source. The possession of sa^^Jles must be 
traceable from the time the samples are collected until the data are reported. In 
addition to field notebooks, the chain-of-custody (COC) form is used to track sample 
custody from the field to the laboratory. Completed COC forms will be sent to the 
QAO. 

3.3.1 COC 

3.3.1.1 Definition of Custody 

A sanple is under custody if one or more ofthe following criteria are met: 

• It is in your possession. 
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• It is in your view, after being in your possession. 

• It was in your possession and then you locked it up to prevent tampering. 

" It is in a designated secure area. 

3.3.1.2 Field Custody 

The field sampler is personally responsible for the care and custody ofthe samples 
collected until they are transferred or dispatched properly. The FTL determines 
whether proper custody procedures were followed during the field work, and decides if 
additional samples are required. 

For each san^le submitted to the laboratory for analysis, an entry will be made on a 
COC form supplied by the laboratory. The information to be recorded includes the 
san^Ung date and timCj sanple identification number, matrix type, requested analyses 
and methods, preservatives, and the sampler's name. Sampling team members will 
maintain custody ofthe samples until they are relinquished to laboratory personnel or a 
professional courier service. The COC form will accompany the samples from the 
time of collection until receipt by the laboratory. Each party in possession ofthe 
sanqjles will sign the COC form signifying receipt, except professional couriers. The 
COC form will be placed in a plastic bag and shipped with samples inside the cooler. 
After the samples, ice, and chain-of-custody forms are packed in the coolers, the cooler 
will be sealed with custody tape before it is relinquished to the courier. A copy ofthe 
original convicted form will be provided by the laboratory along with the report of 
results. Upon receipt, the laboratory will inspect the condition ofthe seal and sample 
containers, and report the information on the COC forms. 

3.3.1.3 Transfer of Custody and Sfiipment 

Samples are accompanied by a COC record. When transferring samples, the 
individuals relinquishing and receiving the sanqiles sign, date, and note the time on the 
record. This record documents custody fransfer from the sandier, often through 
another person, to the analyst at the laboratory. 

Sanples are packaged properly for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate COC record acconq)anying each shipping 
container (one for each field or stationary laboratory). Shipping containers will be 
sealed with custody seals for shipment to the laboratory. Courier names, and other 
pertinent information, are entered in the "Received by" section ofthe COC record. 
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Whenever sanqjles are split with a facility owner or agency, it is noted in the remarks 
section ofthe COC record. The note indicates with whom the samples are being split, 
and is signed by both the sampler and recipient. If the split is refused, this will be 
noted and signed by both parties. If a representative is unavailable or refuses to sign, 
this is noted in the remarks section ofthe COC record. AVhen appropriate, as in the 
case where the representative is unavailable, the COC record should contain a 
statement that the samples were delivered to the designated location at the designated 
time. 

All shipments are acconpanied by the COC record identifying its contents. The 
original record and yellow copy accon:q)anies the shipment to the laboratory, and the 
pink copy is sent to be retained by the FTL. 

3.3.1.4 Laboratory Custody Procedures 

A designated sample custodian accepts custody ofthe shipped samples, and verifies 
that the packing-list sample numbers match those on the COC records. Pertinent 
information as to shipment, pickup, and courier is entered in the "Remarks" section. 
The custodian then monitors sanple temperature and enters the sample numbers into a 
bound notebook, which is arranged by project code and station number. 

The laboratory custodian uses the sample identification number or assigns a unique 
laboratory number to each sample, and is responsible for seeing that all samples are 
transferred to the proper analyst or stored in the appropriate secure area. 

The custodian distributes san:q)les to the appropriate analysts. Laboratory personnel 
are responsible for the care and custody of samples from the time they are received, 
until the sample is exhausted or retumed to the custodian. The data from sample 
analyses are recorded on the laboratory report form. 

When sample analyses and necessary QA checks have been completed in the 
laboratory, the unused portion ofthe sample will be disposed of properly. All 
identifying stickers, data sheets, and laboratory records are retained as part ofthe 
documentation. Sample containers and remaining samples are disposed of in 
conpUance with all federal, state, and local regulatory requirements. 
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3.3.2 Custody Seals 

When samples are shipped to the laboratory, they must be placed in containers sealed 
with custody seals. One or more custody seals must be placed on each side ofthe 
shipping container (cooler). 

3.3.3 Field Notebooks 

Typical field information to be entered in the field notebook is included in Section 5.10 
ofthe companion FSP (ARCADIS, 2004b). In addition to COC records, a bound field 
notebook must be maintained by each FTL to provide a daily record of significant 
events, observations, and measurements during field investigations. All entries should 
be signed and dated. It should be kept as a permanent record. 

These notebooks are intended to provide sufficient data and observations to enable 
participants to reconstmct events that occurred during the project. 

3.3.4 Corrections to Documentation 

All original data recorded in field notebooks and COC records will be written with 
waterproof ink, unless prohibited by weather conditions. None of these accountable 
serialized documents are to be destroyed or throvwi away, even if they are illegible or 
contain inaccuracies that require a replacement document. 

If an error is made on an accountable document assigned to one team, the FTL may 
make corrections simply by drawing a single line through the error and entering the 
correct information. The erroneous information should not be obliterated. Any 
subsequent error discovered on an accountable document should be corrected by the 
person who made the entry. All subsequent corrections must be initialed and dated. 

3.4 Analytical Methods Requirements 

Project analytes, methods, and required detection levels have been listed in Table 2. 
The analyses for volatiles, semivolatiles, and metals will be per EPA methodology. 

The analyses for other analytes in Table 2 will be per the data quality indicators 
provided in Appendix B. 
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For 1,2,3-trichloropropane the method and QA/QC, the laboratory will follow 
Califomia State guidance to achieve the needed low regulatory limit of 0.005 
micrograms per liter. Laboratory-specific SOPs will be defined subsequent to selection 
ofthe laboratory, and prior to start of work. 

3.5 Quality Control Requirements 

3.5.1 Field QC Procedures 

QC requirements related to the sample collection process (i.e., design, methods, 
handling, and custody) requirements have been discussed in the previous sections of 
this document. 

Field QC samples include field duplicates, field blanks (i.e., trip and rinsate blanks), 
and laboratory QC samples (for matrix spike/matrix spike duplicates). ( ^ samples 
will be collected immediately following collection of target samples, using the same 
procedures as those used for collection ofthe target sample. These procedures are 
presented in the accompanying FSP (ARCADIS, 2004b). 

3.5.2 Laboratory Procedures 

Laboratory QC procedures will include the following: 

• Analytical methodology according to specific methods Usted in Table 2; 

• Instrument calibrations and standards as defined by EPA in SW-846, or other 
documents as appropriate; 

• Laboratory blank measurements; 

• Accuracy and precision measurements, at a minimum of 1 in 20,1 per batch; 

• Data reduction and reporting according to specific methods listed in Table 2; and 

• Contract Laboratory Program (CLP)-type laboratory documentation. 

The full CLP-type data package and validation will not be required for the screening 
(discrete) groundwater sanq)les and investigation-derived waste (IDW) samples. 
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3.6 Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

Instrument maintenance logbooks are maintained in laboratories at all times. The 
logbooks, in general, contain a schedule of maintenance, as well as a complete history 
of past maintenance, both routine and non routine. 

Preventive maintenance is performed according to the procedures described in the 
manufacturer's instrument manuals, including lubrication, source cleaning, detector 
cleaning, and the frequency of such maintenance. Chromatographic carrier gas-
purification traps, injector liners, and injector septa are cleaned or replaced on a regular 
basis. Precision and accuracy data are examined for trends and excursions beyond 
control limits to determine evidence of instrument malfunction. Maintenance will be 
performed when an instrument begins to degrade as evidenced by the degradation of 
peak resolution, shift in calibration curves, decrease in sensitivity, or failure to meet 
one or another ofthe ( ^ criteria. 

Instrument downtime is minimized by keeping adequate supplies of all expendable 
items, where expendable means an expected lifetime of less than 1 year. These items 
include gas tanks, gasoline filters, syringes, septa, gas chromatography columns and 
packing, fermles, printer paper and ribbons, pump oil, jet separators, open-split 
interfaces, and mass spectroscopy filaments. 

Preventive maintenance for field equipment (e.g., pH meter) will be carried out in 
accordance with procedures and schedules outlined in the particular model's operation 
and maintenance manual. 

3.7 Instrument Calibration and Frequency 

The following subsections review instrument calibration and frequency information. 

3.7.1 Field Calibration Procedures 

For water analyses, field equipment requiring calibration includes: pH, electrical 
conductivity, temperature, dissolved oxygen and oxidation/reduction potential meters. 
These meters will be calibrated before the start of work and at the end ofthe sampling 
day. Any instrument "drift" from prior calibration should be recorded in a field 
notebook. Calibration will be in accordance with procedures and schedules outlined in 
the operations and maintenance manual for the particular instrument. 
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Calibrated equipment will be uniquely identified by using either the manufacturer's 
serial number or other means. A label with the identification number and the date 
when the next calibration is due will be physically attached to the equipment. If this is 
not possible, records traceable to the equipment will be readily available for reference. 
In addition, the results of calibrations and records of repairs will be recorded in a 
logbook. 

Scheduled periodic calibration of testing equipment does not relieve field personnel of 
the responsibility of employing properly functioning equipment. If an individual 
suspects an equipment malfimction, the device must be removed from service, tagged 
so that it is not inadvertently used, and the appropriate personnel notified so that a 
recalibration or repair can be performed, or a substitute piece of equipment can be 
obtained. 

Results of activities performed using equipment that has failed recalibration will be 
evaluated. If the activity results are adversely affected, the results ofthe evaluation 
will be documented and the TM and QA/QC reviewer will be notified. 

3.7.2 Laboratory Calibration Procedures 

Laboratory calibration procedures are specified in the referenced methods for aU 
parameters listed in Table 2. 

3.8 Data Acquisition Requirements (Nondirect Measurements) 

Previously collected data and other information will be used to assist decision making 
during the RI. These data will be in both hard copy and electronic format. Electronic 
data will be handled by the electronic data management system described below. 

3.9 Data Management 

All data for all parameters will undergo two levels of review and validation: (1) at the 
laboratory, and (2) outside the laboratory as described in Section 5. Following receipt 
of validated data, it wiU be input into the project database to faciUtate database 
inquiries and report preparation. The data wUl be stored in the databases with all 
laboratory qualifiers included. The database will be maintained in a manner that is 
compatible with, and provided to, EPA or others at EPA's request. Major components 
for complete data management will be as follows: 
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• Data Conversion/Manipulation/Review. Reports of data from sampling are 
received from the QAO in hardcopy or electronic format. These data must be 
converted, input, reviewed, and QC checked. 

In addition, available data fijom other sources may be incorporated into the 
database. These data will need to be manuaUy input, output, reviewed, QC 
checked, then uploaded into the database. 

• Preparation of Tables. Data tables wall be prepared following receipt of 
validated data from the QAO following each sample event. (Queries will be created 
for the database to generate updated tables. 

• Database Documentation. An update ofthe database and complete 
documentation will be performed at the end ofthe project. The commands, file 
names, and general operating procedures for all the data queries wiU be 
documented. 

4. Assessment/Oversight 

Audit programs are estabUshed and directed by the QAO to ensure that field and 
laboratory activities are performed in compliance with project controUing documents. 
This section describes responsibiUties and requirements and methods for scheduling, 
conducting, and documenting audits of field and laboratory activities. 

4.1 Field Audits 

Field audits focus on appropriateness of personnel assignments and expertise, 
availabiUty of field equipment, adherence to project controlling documents for sanple 
coUection and identification, sample handling and transport, use of QC samples, COC 
procedures, equipment decontamination, and documentation. Field audits are not 
required, but may be performed in the event significant discrepancies are identified that 
warrant evaluation of field practices. 

4.2 Laboratory Audits 

Laboratory audits include reviews of sample-handling procedures, intemal sample 
tracking, SOPs, analytical data documentation, QA/QC protocols, and data reporting. 
Selected offsite laboratories will be licensed by the State of Califomia as a certified 
testing laboratory and will be NELAP accredited. If no previous audit has been 
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conducted by ARCADIS, an audit may be conducted by the QAO during the course of 
this project to ensure the integrity of sample handling and processing by the laboratory. 

4.3 Data Audits 

Data audits will be performed on analytical results received from the laboratories. 
These audits will be accomplished through the process of data validation as described 
in Section 5, or may involve a more detailed review oflaboratory analytical records. 
ARCADIS personnel, or a contracted laboratory data consultant, will perfonn a review 
ofthe data consistent with the level of effort described in the National Functional 
Guidelines. This level of validation consists of a detailed review of sample data, 
including verification of data calculations for caUbration and quality control samples to 
assess if these data are consistent with method requirements. Upon request, the 
laboratory will make available aU supporting documentation in a timely fashion. 

4.4 Reports to Management and Responsibilities 

Upon completion of any audit, the auditor wiU submit to the PM and FTL a report or 
memorandum describing any problems or deficiencies identified during the audit. It is 
the responsibiUty ofthe PM to determine if the deviations wiU result in any adverse 
effect on the project conclusions. If it is determined that corrective action is necessary, 
procedures outlined in Section 4.5 will be followed. The auditor will also debrief the 
laboratory or the field team at the end ofthe audit and request that the laboratory or 
field team conqily with the corrective action request. 

4.5 Corrective Actions 

If QC audits result in detection of unacceptable conditions or data, the FTL -will be 
responsible for developing and initiating corrective action. The PM wiU be notified if 
nonconformance is of program significance or requires special expertise not nonnally 
available to the project team. In such cases, the PM will decide whether any corrective 
action should be pursued. Corrective action may include the following: 

• Reanalyzing samples if holding time criteria pennit; 

• Resampling and analyzing; 

• Evaluating and amending sampling and analytical procedures; and 

• Accepting data while acknowledging a level of uncertainty. 
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4.6 Reports to Management 

A QA report will be prepared on the performance of sample collection and data 
quality. The report will include the foUowing: 

• Assessment of measurement data accuracy, precision, and conpleteness; 

• Results of performance audits; 

• Results of systems audits; and 

• Significant QA problems and recommended solutions. 

Monthly progress reports wiU summarize overall project activities and any problems 
encountered. QA reports generated on sanq)le collection and data quaUty wiU focus on 
specific problems encountered and solutions implemented. Alternatively, in Ueu of a 
separate QA report, sampling and field measurement data quality information may be 
summarized and included in the final reports summarizing field activities. The 
objectives, activities performed, overall results, sampling, and field measurement data 
quality infomiation ofthe project wiU be summarized and included in the final field 
activities reports along vnth any QA reports. 

5. Data Validation and Usability 

5.1 Data Review, Validation and Verification Requirements 

Chemical data wiU undergo two levels of review: (1) at the laboratory, and (2) outside 
the laboratory. Data will be reviewed by the QAO or by a subcontracted laboratory 
data consultant. 

Chemical data, with the exception of IDW data and discrete (screening) groundwater 
samples, will be reviewed outside the laboratory at the LOE described below. The 
IDW data may undergo a lower LOE if analyzed in separate analytical batches 
independent ofthe site samples. 

A full data package (CLP-type) and validation wiU not be required for the discrete 
groundwater sanples collected using a bailer. These sanples are considered screening 
sanples and will be used for selecting weU-screen depth intervals; the CLP-type 
package and validation are not considered necessary. Furthermore, the decision wiU 
need to be made shortly after the analytical results become available to avoid standby 
time ofthe drill rig. The data cannot be validated in such a short timefi-ame. 
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Tier 2 LOE, described below, may be modified during the review per the QAOs, 
depending on available resources. Changes will be documented as amendments or 
technical memoranda to project files. 

Data will be reviewed at Tier 2 and Tier 3 levels. Ninety percent ofthe groundwater 
sample analytical batches will be reviewed for all the analytical parameters, detections 
and nondetections, at Tier 2. Also, 10 percent ofthe analytical batches wiU be selected 
for Tier 3 for all parameters, detections and nondetections. The analytical batches 
selected for Tier 3 review will be selected at random, unless a new laboratory is 
performing the analyses. In this instance, the first analytical batch should undergo the 
Tier 3 review as a proactive measure. 

Tier 2 review has been selected to provide for review of aU the QA/QC summary forms 
in accordance with EPA CLP National Functional Guidelines for Inorganic/Organic 
Data review (to include aU calibrations and intemal standards) and flagging ofthe 
individual results, as opposed to review of a subset ofthe QC data as is the case for 
Tier 1 review. Tier 2 economizes the laboratory data review compared to Tier 3 by 
limiting the review to QC summary data as opposed to raw data checks. Review of QC 
summary data that includes all QC parameters provides for the needed comprehensive 
coverage; this scope is covered under the Tier 2 review. 

The LOE detailed above is based on the objectives of this project and deals with 
quantitative evaluation of samples at trace levels for all analj^es. The fiiU database 
requires consistent flags for conparable and reproducible data, which should be met 
with this LOE. These levels of effort are appropriate because data are compared 
quantitatively to past data to establish quantitative trends, as weU as compared to 
regulatory limits. Quantitative trends apply to aU analytes, not just a subset ofthe 
target analytes. AU analytes are contaminants of concern, even though, for exanple, 
TCE may be detected more frequently than other analytes. EstabUshing the validity of 
nondetect results is as inqjortant as the detected results for monitoring, thus both 
detection and nondetection results wiU be reviewed. 

5.2 Validation and Verification Methods 

Initial data reduction, validation, and reporting at the laboratory wiU be performed as 
described in the laboratory SOPs. 
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Independent data validation by ARCADIS or their designee wiU follow EPA Contract 
Laboratory Program National Functional Guidelines for Inorganic/Organic Data 
Review (EPA, 1994a, 1994b, 1999, and 2002a) as described above. 

5.3 Reconciliation with DQOs 

Results obtained from the project wiU be reconciled with the requirements specified in 
Table 2 of this QAPP. Assessment of data for precision, accuracy, and conq)leteness 
wiU be per the following quantitative definitions. 

5.3.1 Precision 

If calculated from duplicate measurements: 

RPD = 
(Ci-C2)xl00% 

(Ci + C2)/2 

RPD = relative percent difference 
Cl = larger ofthe two observed values 
Cl = larger of the two observed values 

If calculated from three or more replicates, use relative standard deviation (RSD) rather 
than RPD: 

RSD = (s/y)xl00% 

RSD = relative standard deviation 
s = standard deviation 
y = mean of replicate analyses 

Standard deviation, s, is defined as foUows: 

( 1 ^ 
s = standard deviation 
yi = measured value ofthe ith repUcate 
y = mean of repUcate analyses 
n = number of replicates 
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5.3.2 Accuracy 

For measurements where matrix spikes are used: 

%R=100A: 
S - U 

%R = percent recovery 
S = measured concentration in spiked aliquot 
U = measured concentration in unspiked aliquot 
Csa = actual concentration of spike added 

For situations where a standard reference material (SRM) is used instead of or in 
addition to matrix spikes: 

Cm 
%R=100%x 

%R = percent recovery 
Cm = measured concentration of SRM 
Csm = actual concentration of SRM 

5.3.3 Completeness (Statistical) 

Defined as foUows for aU measurements: 

%C=100%x 

%C = percent completeness 
V = number of measurements judged valid 
T = total number of measurements 

V 

1^ 
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Table 1. Data Needs and Uses 
Omega Chemical Operable Unit 2. Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR <̂^ 

California 
DHS DLR 

(2) (pg/L)' 

Additional Regulatory 
Limits (pg/L) 

TCL Volatile Organic Compounds (8260B) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butyibenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Cyclohexane 
Dibromomethane 
Dibromochloromethane 
Dibromochloropropane 
(DBCP) 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 

Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

1 
100 
100 
500 
260 
260 
160 
0.5 
100 
16 

140 
140 

0.2 

CA Primary MCL<*' 
USEPA Primary MCL <̂> 
USEPA Primary MCL'^^ 
CA Proposition 65 Regulatory Level 
CA DHS State Action Level (F) 
CA DHS State Action Level (F) 
CA DHS State Action Level (F) 
CA Primary MCL<*> 
USEPA Primary MCL '̂̂^ 
Other Taste and Odor *̂ * 

0.5 
0.5 
0.5 
0.5 

0.5 

0.5 

2.5*" 
45<" ; 

0.15 <̂> 
100-proposed'*^ 

100-proposed**^ 

0.1 <̂ ' 
50(H) 

100<" 

No Applicable ARAR 
CA DHS State Action Level (F) 
CA DHS State Action Level (F) 

USEPA Primary MCL (C) 0.05 ( I ) 

0.05 
600 
600 

5 
1,000 

CA DHS State Action Level (F) 
CA DHS State Action Level (F) 
CA Primary MCL'̂ ^ 
CA DHS State Action Level (F) 

0.5 
0.5 
0.5 

0.1 <" 
600'^ ' 
600'^' 

6'^^ 
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\TO AWADIS 
Table 1. Data Needs and Uses 

Omega Chemical Operable Unit 2, Whittier, California 

Compound 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
Dichloromethane 
(Methylene Chloride) 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
1,3-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethane 
Ethene 
Ethybenzene 
Hexachlorobutadiene 
2-Hexanone 

Uses/Decisions 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

Isopropylbenzene (Cumene) 
Methane 
Methyl acetate 
Methyl ethyl ketone 

Methyl isobutyl ketone (MIBK) 
Methylcyclohexane 
Napthalene 
n-Propylbenzene ^ r 

Applicable 
Regulatory 
Limit (pg/L) 

5 
0.5 
6 
6 
10 
5 

5 

0.5 
0.5 
0.5 

300 

770 

8400 
120 

170 
260 

Applicable ARAR '̂̂  

CA Primary MCL'''' 
CA Primary MCL'*' 
CA Primary MCL'*' 
CA Primary MCL'*' 
CA Primary MCL<*> 

CA/USEPA Primary MCL <̂ '̂̂ * 

CA/USEPA Primary MCL'**''^* 

CA Primary MCL'*' 
CA Primary M C L ' * ' 

CA Primary M C L ' * ' 

CA Primary MCL'*' 

CA DHS State Action Level (F) 

Other Taste and Odor '"̂  

CA DHS State Action Level (F) 

CA DHS State Action Level (F) 
CA DHS State Action Level (F) 

California 
DHS DLR 

(pg/L)'" 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

5 

Additional Regulatory 
Limits (pg/L) 

3(u 

0.4 '̂ ' 
7 ( 0 . ^ 0 ' ^ ' 

70'̂ > 
100'^' 
4(E) 

0.5 '̂ > 

0.2 '̂ ' 
0.2 '̂ ' 

700"=>; 300*^29"^^ 

1300'^' 
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^ ^ 1 DIS 

Table 1. Data Needs and Uses 
Omega Chemical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '̂ ^ 

California 
DHS DLR 

(2) (pg/L) 

Additional Regulatory 
Limits (pg/L) 

Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene (PCE) 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
(1,1,1-TCA) 
1,1,2-Trichloroethane 
Trichloroethylene (TCE) 
Trichlorofluoromethane 
1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
Xylene(s) 
Additional Volatiles 
Methyl tert-butyl ether 
(MTBE) 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 

100 
1 

5 
150 

5 
200 

5 
5 

150 
1,200 

330 
330 
0.5 

1,750 

CA/USEPA Primary MCL'*"^' 
CA Primary MCL'** 
CA/USEPA Primary MCL'*"^* 
CA Primary MCL'*' 

CA Primary MCL'*VCA PHG'^* 

CA/USEPA Primary MCL'*"^' 

CA/USEPA Primary MCL'^"^^ 
C/VUSEPA Primary MCL'*"^' 
CA Primary MCL'*' 
CA Primary MCL'*' 

CA DHS State Action Level (F) 
CA DHS State Action Level (F) 
CA Primary MCL'*> 
CA Primary MCL'*' 

0.5 
0.1 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
5 
10 

0.5 
1,800 

11 ' " ' 
0 . 5 ' ^ 1.5'" 

0.06 '̂ > 
42 ' " ' ; 1,000'^' 

70 «̂ ' 

5 ' " 
0.8 '̂ ' 
700 '̂ ' 

4,000 '̂ ^ 

0.05 '^'; 2 '^' 
17 '"^ 10,000'^' 

13 CA Secondary MCL (B) 13 (E) 
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Table 1. Data Needs and Uses 
Omega Chemical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '^' 

California 
DHS DLR 
(pg/L) '^' 

Additional Regulatory 
Limits (pg/L) 

TCL Semivolatile Organic Compounds 
Acenaphthene Exceedances with respect 
Acenaphthylene 
Acetophenone 
Aniline (Phenylamine) 
(Aminobenzene) 
Anthracene 
Benzaldehyde 
Benzoic Acid 
(Carboxybenzene) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
(Phenylmethanol) 
1,1'-Biphenyl 
Bis(2-chloroehoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
4-Bromophenyl-phenyl ether 
Butylbenzyl phthalate (BBP) 
Caprolactam 
Carbazole 
4-Chloro-3-methylphenol 
4-Chloroaniline 

to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

0.2 CA/USEPA Primary MCL (A)(C) 0.1 0.004 '̂ ' 
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m^ DIS 

Table 1. Data Needs and Uses 
Omega Chemical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '^' 

California 
DHS DLR 
(pg/L) '^' 

Additional Regulatory 
Limits (pg/L) 

2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl-phenyl ether 
Chrysene 
Di(2-ethylhexyl)adipate 
Di(2-ethylhexyl)phthalate 
dibenz(a,h)anthracene 
Dibenzofuran (Diphenylene 
oxide) 
3,3'-Dichlorobenzidine 
2,4-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate (DEP) 
Dimethyl phthalate 
2,4-Dimethylphenol 
4.6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-butylphthalate (Dibutyl 
phthalate) 
Endothall 
Fluoranthene (Idryl) 
Fluorene 
Glyph osate 
Hexachlorobenzene 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

400 
4 

CA/USEPA Primary MCL'*^'^' 
CA Primary MCL'*^ 

5 
3 

(E) 200 
6'^'; 12 (E) 

100 CA DHS State Action Level (F) 

100 

700 
1 

CA/USEPA Primary MCL 

CA/USEPA Primary MCL 
CA/USEPA Primary MCL 

(A) (C) 

(A) (C) 

(A)(C) 

45 

25 
0.5 

580 (E) 

1000 
0.03 

(E) 

(E) 
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(Ml DIS 

Table 1. Data Needs and Uses 
Omega Chemical Operable Unit 2, Whittier, California 

Compound 

Hexachlorocyclopentadiene 
Hexachloroethane 
Indenod ,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
3,4-Methylphenol 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
Emergent Compunds 
1,4-Dioxane 
N-Nitrosodimethylamine 
(NDMA) 
1,2,3-Trichloropropane 
(1,2,3-TCP) 

Uses/Decisions 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 
Evaluate remedial action 
performance. 

t 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate water treatment 
system design. 

Applicable 
Regulatory 
Limit (pg/L) 

50 

1 

4,200 

3 
0.01 

0.005 

Applicable ARAR '^' 

CA/USEPA Primary MCL ""'^' 

C/VUSEPA Primary MCL "^"^* 

CA DHS State Action Level (F) 

CA DHS State Action Level (F) 
CA DHS State Action Level (F) 

CA DHS State Action Level (F) 

California 
DHS DLR 

(pg/L)''^ 
1 

0.2 

Additional Regulatory 
Limits (pg/L) 

50 (tr 

0.4 (E) 

15 (I) 

0.02 
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Table 1, 

DIS 

Data Needs and Uses 
Omega Chemical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '̂ ^ 
California 
DHS DLR 
(pg/L)''' 

Additional Regulatory 
Limits (pg/L) 

Treatment/Discharge 
Parameters 

Total Organic Parameters 
Total Organic Carbon 
Biological Oxygen Demand 
Chemical Oxygen Demand 

Evaluate groundwater 
treatment alternatives. 
Evaluate treated 
groundwater discharge 
alternatives. 

Notes: 
(1) ARARs from June 2003 California EPA Compilation of Water Quality Goals and Updates through September 2003. 
(2) California Department of Health Services required Detection Umit for Purposes of Reporting (DLR). 
(3) Calculated ARAR based on hardness = 120 mg/L as CaC03 
(A) California Department of Health Services Primary MCL for Drinking Water. 
(B) California Department of Health Services Secondary MCL for Drinking Water. 
(C) USEPA Primary MCL for Drinking Water. 
(D) USEPA Secondary MCL for Drinking Water. 
(E) California Office of Environmental Health Hazard Assessment Public Health Goal for Drinking Water. 
(F) California Department of Health Services State Action Level for Toxicity. 
(G) California Department of Health Services State Action Level for Taste and Odor. 
(H) Other Taste and Odor Thresholds. 
(I) California Proposition 65 Regulatory Level for Drinking Water. 
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iWk 
Table 1, 

DIS 

Data Needs and Uses 

Omega Chemical Operable Uit 2, Whittier, California 

Compound 

Emergent Compounds 

Chromium (VI) 

Perchlorate 

TAL Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Uses/Decisions 

Exceedances with respect 

to federal and state drinking 

water standards, and state 

action levels. 

Evaluate water treatment 

system design. 

Exceedances with respect 

to federal and state drinking 

water standards, and state 

action levels. 

Evaluate groundwater 

treatment alternatives and 
treated groundwater 

discharge options. 

' ' 

Applicable 
Regulatory 
Limit (pg/L) 

11(0.2)^ 

4 

50 
6 
10 

1,000 

4 
5 

50 

11^ 

300 
3.1 

50 
2 

61 

5 

Applicable ARAR '^' 

California 
DHS DLR 

(pq/L)''^ 

0.5 
0.5 
0.5 
0.5 
0.5 

Additional 
Regulatory Limits 

(pg/L) 

^ 0.4'^' 
7 ( C ) . 10(E) 

70<^> 

100'<^' 
4(E) 

California Toxics Rule for Aquatic Life Protection *"' 

CA DHS State Action Level (F) 

USEPA Secondary MCL'°'^^ 

C/VUSEPA Primary MCL'*"'^' 

USEPA Primary MCL'^^ 

CA Primary MCL'^^ 

CA/USEPA Primary MCL'*"^ ' 

CA/USEPA Primary MCL'**'^' 

CA Primary MCL (A) 

California Toxics Rule for Aquatic Life Protection'"' 

USEPA Secondary MCL'^^^^ 
California Toxics Rule for Aquatic Life Protection'"' 

CA/USEPA Secondary MCL '̂ '"^^ 

CA/USEPA Primary MCL'*"^ ' 

California Toxics Rule for Aquatic Life Protection (H) 

California Toxics Rule for Aquatic Life Protection *"' 

0.5 

0.5 

0.5 

0.5 

0.5 (E) 

0.2 

0.2 

(E) 

(E) 

0.5 700'̂ *; 300'^'; 29'"' 

1300 (H) 
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VTO ARCADIS 

Table 1. Data Needs and Uses 
Omegal Chemical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '̂ ^ 

California 
DHS DLR 

(2) (pg/L) 

Additional 
Regulatory Limits 

i s m — Silver 
Sodium 
Thalium 
Vanadium 
Zinc 
Cyanide 

Additional Inorganics 
Boron 
Silicon 

Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 
Evaluate groundwater 
treatment alternatives and 
treated groundwater 
discharge options. 

Evaluate groundwater 
treatment alternatives and 

4 .7 ' " 

2 
50 

140'^' 

5.2 

1,000 

treated groundwater 
discharge options. 

Treatment/Discharge Parameters 
pH 
Alkalinity 
Ammonia 
Bicarbonate 
Bromide 
Chloride 
Fluoride 
Nitrate (as N) 
Nitrite (as N) 
Phosphorus 
(orthophosphate, total 
phosphorus) 
Sulfate 

Evaluate groundwater 
treatment alternatives and 
treated groundwater 
discharge options. 
Exceedances with respect 
to federal and state drinking 
water standards, and state 
action levels. 

6.5 to 8.5 

500 

250,000 
1,000 
10,000 
1,000 

California Toxics Rule for Aquatic Life Protection (H) 

CA/USEPA Primary MCL'*^'^' 
CA DHS State Action Level (F) 
California Toxics Rule for Aquatic Life Protection*"' 

California Toxics Rule for Aquatic Life Protection'"' 

10 

1 
3 (prelinninary) 

50 
100 

CA DHS State Action Level (F) 

USEPA Secondary MCL '^' 

Other Taste and Odor'"' 

CA/USEPA Secondary MCL '̂ '"̂ ^ 
CA PHG '̂ ' 
USEPA Primary MCL "̂> 
CA/USEPA Primary MCL'*"^^ 

100 

400 

250,000 CA Secondary MCL (B) 500 

100' 

0.1 (E) 

(B) (D) 5000 

200'̂ '; 150 (E) 

2000 (A) (D) 

lOOOO'̂ ' 

lOOO'̂ * 

250,000 (D) 
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VTO ARTADIS 

Table 1. Data Needs and Uses 

Omegal Cheical Operable Unit 2, Whittier, California 

Compound Uses/Decisions 
Applicable 
Regulatory 
Limit (pg/L) 

Applicable ARAR '^' 

California 

DHS DLR 

(pg/L) '̂ ^ 

Additional Regulatory 
Limits (pg/L) 

Total dissolved solids 

(TDS) 

Evaluate groundwater 

treatment alternatives and 

treated groundwater 

discharge options. 

Exceedances with respect 

to federal and state drinking 

water standards, and state 

action levels. 

250,000 CA/USEPA Secondary MCL (B) (D) 

Notes: 

(1) ARARs from June 2003 California EPA Compilation of Water Quality Goals and Updates through September 2003. 

(2) Calculated ARAR based on hardness = 120 mg/L as CaC03 

(3) California Department of Health Sen/ices required Detection Limit for Purposes of Reporting (DLR). 

(4) 0.2 pg/L detection level is needed for comparability to other databases in the region per previous DHS limit. 

(A) California Department of Health Services Primary MCL for Drinking Water. 

(B) California Department of Health Services Secondary MCL for Drinking Water. 

(C) USEPA Primary MCL for Drinking Water. 

(D) USEPA Secondary MCL for Drinking Water. 

(E) California Office of Environmental Health Hazard Assessment Public Health Goal for Drinking Water. 

(F) California Department of Health Services State Action Level for Toxicity. 

(G) California Proposition 65 Regulatory Level for Drinking Water 

(H) California Toxics Rule for Freshwater Aquatic Life Protection - Continuous (4-day average) Concentration. 

( I ) California Toxics Rule for Freshwater Aquatic Life Protection - Maximum (1-hr average) Concentration 

(J) Other Taste and Odor Thresholds 
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ARCADIS 

Table 2. Measurement Performance Criteria 
Omega Chemical Operable Unit 2, Whittier, California 

Parameter 

Volatile Organic Compounds 
TCL Volatile Organic 
Compounds (VOCs) 
plus MTBE' 

TCL ^Semivolatile 
Organic Compounds 
(SVOCs) 
Emergent Compounds 
1,4-Dioxane 
NDMA 

Perchlorate 
Hexavalent Chromium 
1,2,3 TCP 

Method 

EPA 8260B 

CLP^ 

EPA 8720 ̂  
Modified EPA 

Method 1625" 
EPA 314 "'"̂  

EPA 218.6 "•'̂  

(i) 

Target 
Detection 

Limit 

(0 

(c) 

Ipg/L 
0.02 pg/L 

5 pg/L 
0.2 pg/L 

0.005 pg/L 

Analytical 
Accuracy 

(% Recovery) 

70-130/CLP 

CLP 

40-130 
50-125 

50-150 
70-140 

( i ) 

Analytical 
Precision 

(Relative % 
Deviation) 

±30 

±30 
±30 

±50 
±30 

( i ) 

Overall 
Completeness 

(%) 

90 

90 
90 

90 
90 
90 

Groundwater Treatment and Discharge Parameters 
TAL' Metals (field EPA 314''''' 
filtered) plus Boron, EPA 200.8 ''•'' 
Silicon EPA245.1/CLP 

70-130 ±30 90 

Cyanide 
Bromide 
Chloride 

Fluoride 
Nitrate-N 
Nitrite-N 
Orthophosphate-P 
Total Sulfate 
Total Kjeldahl Nitrogen 
(TKN) 
Ammonia 
Total Phosphorus 
Total Dissolved Solids 
(TDS) 
Alkalinity 
Total Organic Carbon 

EPA 335.4 ''•̂  

EPA 300.0 "̂ -̂  
EPA 300.0'''" 
EPA 300.0 "'" 
EPA 300.0''''' 
EPA 300.0 '*•'' 
EPA 300.0 ''•'' 
EPA 300.0 '*'" 
EPA 351.2''''' 

EPA 350.2 "•" 
EPA 365.4 "'" 
EPA 160.1 "•" 

SM 2320B "•' 
EPA 415.1 " 

10 mg/L 
1.0 mg/L 
1.0 mg/L 
0.1 mg/L 

0.1 mg/L 
0.1 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 

0.3 mg/L 
0.3 mg/L 
20 mg/L 

20 mg/L 
2.0 mg/L 

75-125 

75-125 
75-125 
75-125 

75-125 
75-125 
75-125 
75-125 
75-125 

75-125 
75-125 
75-125 

75-125 
75-125 

±25 
±25 
±25 

±25 
±25 
±25 
±25 
±25 
±25 

±25 
±25 
±25 

±25 
±30 

90 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 
90 

90 
90 

G:\COMMON\OmegaChemicatWeports\OAPP\SecA-ProjMgnnt-OataQualityObjectives Page 1 of 2 

file://G:/COMMON/OmegaChemicatWeports/OAPP/SecA-ProjMgnnt-OataQualityObjectives


ARCADIS 

Table 2. Measurement Performance Criteria 
Omega Chemical Operable Unit 2, Whittier, California 

Parameter Method 
Target Detection 

Limit 

Analytical 
Accuracy 

(% Recovery) 

Analytical 
Precision 

(Relative % 
Deviation) 

Overall 
Completeness (%) 

BOD 
COD 
Field Analysis for 
Volatile Organics 

SM 52106^ 
SM 5220D ̂  

(i) 

3nng/L 
5.0 mg/L 

(j) 

75-125 
75-125 

(j) 

±25 
±30 

(j) 

90 
90 
90 

Target Compound List (TCL) and Target Analyte List (TAL) as shown in Table A-1 and Appendix B. MTBE: 
methyl tert butyl ether. 

Volatile organics, semivolatile organics, metals and cyanide may be analyzed by SW 896 Procedures, 
depending on availability. 
For volatile organics, detection limits will be at 1 part per billion (ppb) for all except 0.5 ppb for vinyl chloride, 
carbon tetrachloride, 1,2 dichloroethane, cis and trans-1,3-dichloropropene, and 2 ppb for 1,2-dibromo-
3-chloropropene. 

U.S. Environmental protection Agency, 1979. Methods for Chemical Analysis of Water and Wastes, EPA-
600/4-79-020, revised March 1983; U.S. Environmental Protection Agency, Test Methods for Evaluating Solid 
Waste, SW846. 

Standard Methods for the Examination of Water and Wastewater, 17th Edition (1989). 

State of California Department of Health Services (DHS) method Determination of Perchlorate by Ion 
chromatography. 

Silica to be determined as silica by EPA 200.7 with a detection limit of <01 ppm. 

Target detection level is reporting level, see text for explanation. 

The method and QfiJQC will follow California State guidance to achieve the needed low regulatory limit. 
Laboratory-specific standard operating procedures will be defined prior to start of work, and subsequent to 
selection of laboratory. 

Volatile organics to be analyzed in the field will be the same list as the offsite laboratory analyses (a), target 
detection levels will also be equivalent to the offsite laboratory analyses. Method will be based on 
8260/GC/MS. Method and field laboratory-specific standard operating procedures will be defined prior to 
start of work. 
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ARCADIS 

Figures 
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Data Quality Objectives 



Data Quality Objectives (DQOs) 
Well Construction and Groundwater Sampling 

Remedial Investigation 
Omega Chemical Superfund Site - Operable Unit 2 

Stepl. State the Problem 

1) Identify the members of the planning team - The members of the planning team 
include the Environmental Protection Agency (EPA) Remedial Project Manager 
(RPM), the Project Coordinator (PC), ARCADIS' Project Manager (PM), 
ARCADIS's Task Manager (TM), and ARCADIS's Quality Assurance Officer 
(QAO). 

2) Identify the primary decision maker - There will not be a primary decision maker. 
Decisions will be made by consensus. 

3) Develop a concise description of the problem - The Omega Chemical Corporation 
(Omega) is a former refrigerant/solvent recycling operation located in Whittier, 
Califomia. A series of soil gas, soil and groundwater investigations have been 
performed at the former Omega Chemical Facility (a.k.a. Operable Unit 1 [OU-1]) by 
a variety of consultants beginning in 1985. Chlorinated hydrocarbons, primarily 
PCE, TCE, 1,1-DCE, cis-l,2-DCE and chloroform, and Freons (Freon 11 and Freon 
113) were identified as the primary chemicals of concem directly beneath the Omega 
site. Existing groundwater and soil data indicate that elevated concentrations of 
volatile organic compounds (VOCs) and other compounds are present in the soil and 
groundwater beneath the OU-1. A plume of VOCs in shallow groundwater extends 
approximately 2 miles from the Omega site to the southwest. The groundwater 
plume extending downgradient from OU-1 has been termed "Operable Unit 2 (OU-
2)". Although the former Omega facility is located at the head ofthe plume, and is 
likely a contributing source ofthe plume, the distribution of some contaminants 
suggests there may be one or more additional sources contributing to the plume. 

The primary objective of this investigation is estimate the vertical and lateral extent 
of groundwater contamination known as OU-2. 

EPA has conducted a record search that indicated industrial facilities other than 
Omega likely contributed to groundwater contamination within OU-2. The current 
understanding is that the groundwater contamination present at OU-2 is a continuous, 
co-mingled plume originating from multiple source areas. This investigation will 
assess the continuity of groundwater contamination at OU-2 and characterize the 
main source areas ofthe contamination. Many of these facilities are currently under 
a regulatory oversight and the extent of contamination has been addressed by 
remedial investigation. As part ofthe Omega investigation, reports on these sites 
maintained at the Los Angeles Regional Water Quality Confrol Board (LARWQCB) 
and the Department of Toxic Substances Control (DTSC) will be reviewed (by EPA) 
and the information complied and evaluated. 
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The problem, tasked by the UAO, is summarized as follows: 

a) The vertical and lateral extent, as well as the nature of contamination in 
groundwater beneath OU-2 needs to be determined. The trend in 
contaminant concentration in groundwater needs to be evaluated. The EPA 
has tasked the Omega Small Volume Group (OSVOG) with installing 11 
groundwater monitoring wells and one exfraction well within and on the 
perceived outer edges ofthe plume to accomplish this task. 

b) The risk to human health and the environment from contaminants present at 
OU-2 needs to be assessed. The UAO Scope of Work indicated this task will 
be performed by the EPA. 

c) The presence, extent, and concentrations of emergent contaminants (1,4-
dioxane, perchlorate, NDMA, hexavalent chromium, and 1,2,3-
trichloropropane [1,2,3-TCP]) in groundwater surrounding and downgradient 
ofthe Omega site needs to be determined. This task will be accomplished by 
groundwater monitoring ofthe new wells installed. EPA has directed 
OSVOG to perform one round of groundwater monitoring at the OU-2. 

d) The remedial action best suited to site conditions needs to be selected to 
restore the aquifer, prevent the contamination of nearby drinking wells, 
prevent ongoing contamination migration, and prevent exposure to humans 
and the environment. This task has as yet to be assigned. 

e) Investigation-derived waste (IDW) generated during field activities (e.g., 
drill cuttings, well development water, well purge water) will need to be 
properly disposed of in accordance with state, federal, and local regulations. 

4) Specify available resources and relevant deadlines for the study - Although not 
complete, investigations have been performed previously at the Omega site. The site 
history, past investigations, and remediation activities are discussed in detail in the 
Final On-Site RI/FS Work Plan (Camp Dresser & McKee [CDM], 2003) and the 
Omega Chemical Superfund Site; Whittier, Califomia: Phase 2 Groundwater 
Characterization Study Report (Weston Solutions, Inc. [Weston], 2003). 

Data obtained in 1988 from site assessment activities, including groundwater and soil 
sampling conducted by the site ovmer/operator, Dennis O'Meara, and data from a 
preliminary assessment conducted by EPA in January 1995, indicated the presence of 
hazardous substances in subsurface soil and groundwater at the site, including 
methylene chloride, PCE, and TCE. The presence of these substances and 
deteriorated underground storage tanks at Omega lead EPA to detemiine that an 
imminent and substantial endangerment requiring a removal action existed at Omega. 
On May 3, 1995 EPA issued an Action Memorandum authorizing a Removal Action 
involving the following response actions: 
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• 

• 

Securing the site; 

Sampling and categorizing hazardous materials; 

Removing hazardous substances and grossly contaminated equipment, stmctures 
and debris; 

• Sampling surface and subsurface soils and groundwater to determine the nature 
and extent of contamination; 

• Disposing, stabilizing, or freating grossly contaminated soils; 

• Grading, capping, and fencing contaminated soil areas. 

EPA has divided the Omega Chemical Superfund Site into two operable units: OU-1 
and OU-2. OU-1 includes the Omega Chemical facility property and extends a short 
distance west-southwest to Putnam Sfreet (Weston, 2003). OU-2 surrounds the OU-1 
and extends offsite approximately 2.2 miles to the southwest. This DQO describes 
work to be completed within the OU-2. 

As part ofthe OU-1 effort, EPA entered into a Partial Consent Decree with the 
potentially responsible parties (PRPs) who had agreed to complete work at the site. 
This group is known collectively as the Omega PRP Organized Group (OPOG). This 
Partial Consent Decree was entered into the District Court on Febmary 23, 2001. 
OPOG agreed to perform a RI/FS, conduct a Non-Time Critical Removal Action, 
perform a risk assessment, and install groundwater monitoring wells at OU-1, also 
referred to as the Phase lA area. 

As part ofthe OU-2 effort, EPA issued an order to another group of PRPs (the 
Omega Small Volume Group (OSVOG) to complete work at the OU-2, and initiated 
settlement negotiations with the remaining PRPs. 

A record search conducted by EPA revealed ongoing remedial activities at multiple 
facilities within OU-2. Relevant reports and other documents are available at the 
LARWQCB and DTSC. 

A local water supply well is impacted and continues to be threatened, although it is 
not known at this time whether the contamination originated at Omega. If no action 
is taken, drinking water aquifers may become impaired. The OU-2 RI tasks assigned 
to OSVOG in the latest UAO is scheduled to be completed mid 2005. Additional 
feasibility studies will be performed by EPA and are likely to be completed in 2006. 
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Step 2. Identify the Decision 

1) Identify the principal study question -

The apparent problem at the site is the migration to groundwater of chlorinated solvents 
and associated attenuation products, and potentially of other compounds. The current 
decision requires adequate data for use in plume delineation, contamination forensic 
evaluation, assessment of human health and ecological risk, and recommending a 
remedial action. The concenfrations of these VOC and attenuation compounds are greater 
than background levels for the area and exceed health-based benchmarks in the vicinity 
ofthe site. The principal goals for CH2M HILL are to develop a sufficient amount of 
data to support selection of an appropriate approach for the site remediation and develop 
a well-supported Record of Decision (ROD). Achieving these goals includes answering 
the following study questions: 

a) What is the vertical and lateral extent and nature of contamination in 
groundwater beneath OU-2, and what is the frend in groundwater concentrations? 

b) Do contaminants pose an unacceptable potential risk to human health and the 
environment? 

' c) Are emergent contaminants (1,4-dioxane, perchlorate, NDMA, hexavalent 
chromium, and 1,2,3-TCP) present in groundwater surrounding and 
downgradientof the Omega site? 

d) What remedial action will best suit the site conditions to restore the aquifer, 
prevent the contamination of nearby drinking water wells, prevent ongoing 
contamination migration, and prevent exposure to humans and the environment? 

e) How can IDW (e.g., drill cuttings, well development water, well purge water, and 
aquifer testing water) be properly disposed in accordance with state, federal, and 
local regulations? 

2) Define altemate actions that could result from resolution of the principal study 
question -The altemate actions 

for goals defined in (1) above will be, respectively: 

a) (1) The nature and extent of groundwater contamination will be based on existing 
information, including groundwater samples from past cone penefrometer test 
(CPT) investigations and a limited number of existing monitoring wells. 
Uncertainties regarding the extent ofthe plume will remain and changes in 
concentrations within areas previously characterized by in-situ samples will not 
be assessed. 
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(2) Additional well clusters will be installed and monitored at locations within 
the plume with no permanent monitoring wells at downgradient and lateral edges 
ofthe plume to characterize the lateral and vertical extent of contamination. 
These wells will be available for future monitoring to evaluate changes in 
contaminant concenfrations in groundwater. 

b) (1) Additional data collection indicates that there is a risk to human health, (2) no 
risk, or (3) insufficient data. 

c) (1) If emergent chemicals are not present in groundwater, then commonly used 
technologies for groundwater freatment will be utilized. (2) If emergent 
chemicals are present, then additional groundwater freatment will be required. 

d) Remedial actions that may be considered include no action, natural attenuation, 
groundwater exfraction and freatment system. The site conditions and freatment 
requirements may require collection of additional data or information to select a 
remedial action that will best suit the site conditions. 

e) Drill cuttings may be disposed as (1) nonhazardous soil in a Class II landfill, or 
(2) hazardous waste in a Class I landfill. IDW water can be disposed as clean 
water to a storm drain if no contaminants exceeding maximum contaminant 
levels (MCLs) or Action Levels (ALs) are present. Wastewater containing 
contaminants above ALs or MCLs must be freated onsite or disposed at a 
freatment, storage, and disposal facility (TSDF). 

3) Combine the principal study question and the alternative actions into a decision 
statement -

a) If the new understanding of the nature and extent of groundwater contamination 
is shown to be significantly different than the current understanding, then a 
different remedial approach may need to be considered. If the new data are not 
sufficient to adequately characterize the nature and extent of the contamination, 
then additional wells will be installed and/or the duration of monitoring extended. 

b) If the contaminants at OU-2 pose an unacceptable potential risk to human health 
and the environment, a remedial action will be recommended. No action will be 
recommended otherwise. A recommendation for collection of additional data will 
be made if the risk cannot be fully assessed based on the data collected. 

c) If emergent contaminants are present, additional freatment technologies for 
groundwater may be required. 

d) If the selection of a remedial action that will best suit the site conditions cannot 
be made based on the data available, additional data or information will be 
collected. 
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e) IDW water will be freated onsite and discharged as clean if onsite freatment is 
feasible. If DDW water cannot be freated onsite, it will be disposed at a TSDF. If 
drill cuttings have not met nonhazardous waste criteria, they will need to be 
placed in a Class I landfill. If drill cuttings have met nonhazardous waste criteria, 
they will be placed in a Class II landfill. 

4) Organize multiple decisions - Based on the answers to the principal study questions, 
decisions about altemate actions and additional phases of RI/FS activities will be 
made during the progress ofthe RI/FS. The resolution of 3(b) and 3(c) may impact 
3(a) by requiring that additional data or information be collected. 

a) The updated assessment of the nature and extent of contamination may indicate 
that the VOC plume has migrated fiirther downgradient or to a greater depth than 
is currently expected. If so, it may result in the need for additional monitoring 
wells and extended groundwater monitoring. 

b) If a risk of exposure is determined to exceed human health or ecological criteria, 
then a remedial action to reduce that risk to an acceptable level will be 
recommended. 

c) The presence of emerging contaminants in groundwater may necessitate 
additional site characterization and groundwater treatment technology. 

d) If IDW water can be treated onsite, it will be discharged as clean. If IDW water 
cannot be freated onsite, it will be disposed at a TSDF. If drill cuttings have not 
met nonhazardous waste criteria, they will need to be placed in a Class I landfill. 
If drill cuttings have met nonhazardous waste criteria, they will be placed in a 
Class n landfill. The range of IDW disposal options was presented and the 
associated waste profiling specified; evaluation of other disposal options is not 
required. 

Step 3. Identify Inputs to the Decision 

The purpose of this step is to identify the infonnation and measurements needed to 
support the decision statement. The data will be evaluated with regard to the four 
principal questions ofthe RI/FS. 

1) Identify the information that will be required to resolve the decision statement -
Based on data uses and availability, the following data are needed: 

a) To resolve the decision statement, the planning team will need 
contaminant concentration data for groundwater samples from new and 
existing monitoring wells, and hydrogeological data (including 
historical) from existing wells, as well as applicable regulatory criteria 
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for the following constituents: VOCs, semivolatile organic compounds 
(SVOCs), metals, perchlorate, and hexavalent chromium. 

b) To resolve the decision statement (b), the planning team will need 
groundwater and soil concenfrations of contaminants listed under (a) and 
(c), appropriate human health risk and ecological risk criteria, 
information on exposure pathways, and exposure information. 

c) To resolve the decision statement (c), the planning team will need the 
analytical results for emerging contaminants (1,4-dioxane; perchlorate; 
NDMA; 1,2,3-TCP; hexavalent chromium) from site monitoring wells as 
well as applicable regulatory criteria. 

d) To resolve the decision statement (d), aquifer hydraulic characteristics 
derived from aquifer testing will be used to provide information critical 
to assess contaminant fate and fransport and evaluate remediation 
alternatives. Groundwater elevations and contaminant concentrations in 
groundwater will be measured to define ground\yater flow direction, 
allow plume tracking over time, and provide calibration data for the 
numerical model to assess contaminant fate and transport and evaluate 
remedial altematives. Analytical results for groundwater samples, 
including compounds listed under (a) and (c), and additional compounds 
(nifrate, sulfate, methane, total dissolved solids [TDS], biological oxygen 
demand [BOD], chemical oxygen demand [COD], pH) will be used to 
select the freatment technology. Hydraulic conductivity, soil moisture, 
redox potential, cation exchange capacity, and total organic carbon 
(TOC) will be used to evaluate contaminant fate and transport. 

e) To resolve the decision statement (e), the planning team will need the 
analytical results for the IDW, both soil cuttings and groundwater, as 
well as applicable regulatory action levels and screening criteria. 

2) Determine the sources for each item of information identified: The results from 
this investigation will provide the necessary information to resolve the decision 
statement. Data from previous site investigations will be utilized as needed. 

a) Lithologic and laboratory analytical data from samples collected at new 
and existing monitoring wells. 

b) Soil and groundwater analytical data collected during this and previous 
investigations as well as information on exposure pathways. 

c) Laboratory analyses of emerging compounds from groundwater samples 
collected from the new and existing wells. 
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d) Data collected under (a), (b), and (c), aquifer test results, regulatory 
requirements, cost analysis. 

e) Laboratory analysis results for samples of IDW water and soil. 

3) Identify the information that is needed to establish the action level - Action 
levels will be generated in the risk assessment using EPA guidance. 

a) The regulatory action levels include Califomia and federal drinking 
water standards, ALs in Califomia, and Califomia Public Health Goals 
(PHGs) (Table A-1 in the main text of this QAPP). Method detection 
limits and historical concenfrations, as appropriate, will be used for 
unregulated drinking water compounds. 

b) A risk assessor will evaluate human health and ecological risk; specific 
action levels will not be recommended. 

c) Califomia ALs will be applied. 

d) If groundwater freatment is requfred, discharge options will be guided by 
MCLs, Califomia ALs, Califomia PHGs, Los Angeles Basin Plan Water 
Quality Objectives, National Pollutant Discharge Elimination System 
(NPDES) Permits, Califomia Toxic Rules, and South Coast Afr Quality 
Monitoring District Permits. 

e) For IDW soil: 40 Code of Federal Regulations (CFR) Section 261.24, 22 
Califomia Code of Regulations (CCR) Section 66261.24, and waste 
acceptance criteria for offsite nonhazardous waste TSDF. For IDW 
water: Califomia Toxic Rules (40 CFR Section 131.38), 22 CCR Section 
64431 (Drinking Water Standards); Department of Health Services 
(DHS); Office of Environmental Health Hazard Assessment (OEHHA); 
and best professional judgment. 

4) Confirm that appropriate measurement methods exist to provide the necessary 
data - The appropriate methods have been identified to meet project needs and 
are shown in the QAPP. 

Step 4. Define the Boundaries for the Study 

I) Specify the characteristics that define the population of interest -

a) Concenfrations of chlorinated solvents and their degradation products, 
and other parameters, including VOCs, SVOCs, pesticides/PCBs, 
cyanide, perchlorate, and metals in groundwater within shallow 
unconsolidated sediments. 
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b) Same as (a). The groundwater samples will be collected following a 
systematic rather than statistical sampling design. 

c) Concenfrations of emerging contaminants in groundwater within shallow 
unconsolidated sediments. 

d) Impacted groundwater within shallow unconsolidated sediments. 

e) DW soil and water containerized in roll-off bins, tanks, 55-gallon drums, 
and other storage containers. 

2) Define the spatial boundary ofthe decision statement -

a) Define the geographical area to which the decision statement applies -
The boundary of OU-2 is the extent ofthe contamination in groundwater. 
One objective ofthe RI/FS (principal study question a) is to determine 
the extent ofthe spatial boundary. This geographical area applies to all 
principal study questions. 

b) Divide the population into strata that have relatively homogeneous 
characteristics -For all the principal study questions, the contaminated 
aquifer may be considered one sfratum. 

3) Define the temporal boundary ofthe decision statement -

a) Determine the timeframe to which the decision statement applies - For 
principal study questions (a), (b), and (c), the timeframe is 2 years, the 
duration ofthe project. For principal study questions (d) and (e), the 
duration if indefinite because the liability associated with the remedy and 
IDW disposal extends into the future. 

b) Determine when to collect data - The anticipated duration ofthe RI/FS is 
2 years (all principal study questions). 

4) Define the scale of decision-making - The scale of decision-making will be 
limited to the OU-2 area (the same geographic boundary). 

5) Identify practical constraints on data collection - The sampling locations and 
schedule may depend on site access, permitting, and right-of-way consfraints. 
For all principal study questions, there are practical funding limitations imposed 
by Congressional appropriations. The decisions and professional practices will 
be based on the current scientific understanding of contaminant fate and 
fransport, adverse effects of contaminants on human health and environment, 
and freatment of contaminated media. 
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Step 5. Develop a Decision Rule 

1) Specify the statistical parameter that characterizes the population of interest 

a) Sample analysis reports will be compared to action levels. Each value, 
not a statistical parameter such as mean concenfration, will be evaluated 
against the action levels. 

b) Sample analysis reports will be compared to action levels on a point-by-
point basis. 

c) Sample analysis reports will be compared to action levels. Each value, 
not a statistical parameter such as mean concentration, will be evaluated 
against the action levels. 

d) The full range of concentrations will be used semi-quantitatively in the 
evaluation of remedial altematives. 

e) Sample analysis reports will be compared to applicable criteria on a 
point-by-point basis to characterize EDW soil for disposal and IDW water 
for freatment and discharge. 

2) Specify the action level for the study -See Step 3, Item (3). 

3) Develop a decision rule (an "if... then..." statement) -

a) If an analytical result is greater than an action limit, then the sampling 
location can be included in OU-2 and may warrant fiirther investigation. 

b) Iftheassessmentofriskconcludes the contamination at OU-2 poses an 
unacceptable risk to human health and/or the environment, a remedial 
action will be recommended. 

c) If emerging contaminants are detected, remedial altemative selection will 
include appropriate freatment technologies. 

d) If the collected data allow for clear identification of remedial 
altematives, the altemative selection will be developed; otherwise, 
additional data or information will be collected. 

e) If waste soil profiling indicates the results meet nonhazardous waste 
criteria, the IDW soil will be shipped to a Class II landfill; otherwise, it 
will be fransported to a Class I landfill. If waste profiling for IDW water 
indicates it meets regulatory requirements, it will be freated and 
discharged onsite; otherwise, it will be send to a TSDF. 
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Step 6. Specify Tolerable Limits on Decision Errors 

Tolerable limits on decision errors, which are used to establish performance goals for the 
data collection design, are specified in this step. 

1) Determine the range of the parameters of interest - The available historical range 
ofthe parameters of interest (for principal study questions a, b, c, and d) is 
known for a portion of OU-2 only. Concenfrations of chlorinated hydrocarbons in 
groundwater ranged from nondetect to tens of thousands of micrograms per liter 
(/ig/L). Concenfrations of perchlorate were less than 7 /ig/L. Part of principal 
study question (a) is to determine the range of contaminant concenfrations. The 
historical range of contaminant concenfrations in IDW (principal study question 
e) was not known at the time of preparation of this document. 

2) Identify the decision errors and choose a null hypothesis - For principal study 
questions a through d: The DQO guidance prescribes the identification ofthe null 
hypothesis and associated decision errors for determining the number of random 
samples and the locations to attain a given level of confidence with the spatial 
distribution. Because samples will be collected at systematically selected 
locations, statistical decision errors cannot be defined. However, project error 
tolerances are defined in terms of precision, accuracy, representativeness, 
comparability, and completeness (PARCC) parameters in Section A.4 of this 
QAPP. Analyte-specific accuracy and precision ranges are shown in Table A-2 of 
this QAPP. The project completeness goal is set at 90 percent. The laboratory 
data will be evaluated against PARCC requirements as outlined in the QAPP. 
Possible decision errors will be considered tolerable when data meet stated 
PARCC goals. For principal study question e, for IDW soil, guidance published 
in EPA Publication SW-846, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, will be followed (see Step 7, Item 3). For IDW 
water, mixing is expected to occur while each Baker tank is being filled, thus 
providing a well-mixed, homogeneous condition for sample collection. 

3) Specify a range of possible values of the parameter of interest where the 
consequences of decision error are relatively minor - Not applicable. 

4) Assign probability values to points above and below the action level that reflect 
the tolerable probability for the occurrence of decision errors - Applies to all 
principal study questions: Because sample locations are predetermined, 
probability values cannot be assigned. Instead, error tolerances are defined in 
terms ofthe PARCC parameters and are explained in Section A.4 ofthe QAPP. 
Needed project accuracy and precision ranges are shown in Table A-2 ofthe 
QAPP for the individual analytes. The completeness goal for the project is set at 
90 percent. 
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Step 7. Optimize the Design 

1) Review the data quality objective (DQO) outputs and existing data 

a) The results will also be compared to historical data and to regulatory 
action levels (e.g., state and federal MCLs, Califomia ALs, PHGs) as per 
the objectives described above. Discrete groundwater sampling and 
screening-level laboratory analysis ofthe discrete samples will be used to 
select the screen depth intervals ofthe new monitoring wells. 

b) Existing (i.e., historical) data will also be included in the risk assessment. 
The analytical results for the discrete-depth groundwater samples and 
IDW samples will not be used in the risk assessment. 

c) The results will also be compared to historical data and to regulatory 
action levels (e.g., Califomia ALs) as per the objectives described above. 

d) Areally averaged concenfrations in groundwater will be used to estimate 
the average influent concenfrations, which then can be used for the 
feasibility evaluation and freatment unit process design. 

e) The waste profiling results will not be compared to past IDW results. For 
proper disposal, the waste profiling results will be compared to 
applicable screening criteria, federal and Califomia hazardous waste 

'action levels, and facility-specific waste acceptance criteria. 

2) Develop general data collection design altematives -

a) None anticipated. Sampling will be done from fixed well locations which 
are based on professional judgment, so there are no altematives. 

b) None anticipated. Samples will be collected at locations selected as part 
of principal study questions a and c. 

c) None anticipated. Sampling will be done from fixed well locations which 
are based on professional judgment, so there are no altematives. 

d) None anticipated. The feasibility study will use areally averaged results 
from samples collected at fixed well locations which are based on 
professional judgment, so there are no altematives. 

e) Representative sampling of IDW soil can be achieved either by 
averaging the results of separate samples collected, or by collecting the 
samples, compositing first, and then analyzing the composited sample. 
The DDW water is expected to be relatively well-mixed as holding 
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containers are filled. Given that the constituents are expected to be in the 
dissolved phase (not in nonaqueous phase), a single sample per container 
should be representative ofthe wastewater. 

3) For each data collection design alternative, select the optimal sample size that 
satisfies the objectives - None anticipated for principal study questions a through 
d; the sample size is based on professional judgment. 

For DQO e, for IDW soil, the optimal sample size (see table below) is 
based on the requirements listed in EPA Publication SW-846, Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods. 

Volume (CY) 

<10 
10 to 20 

20 to 100 

>100 

Minimum No. of 
Subsamples/Aliquots 

2 
3 
4 

1 per 25 CY 

Comments 

1 sample from each half 
1 sample from each third 
1 sample from each 
quarter 
1 sample from each 25-
CY portion 

4) 

Note that roll-off bins are each 10-cubic yard (CY) bins and more than one roll-
off bin may be grouped together for composite sampling. 

For IDW water, one sample per 20,000-gallon tank is expected to be adequate. 

Select the most resource-effective data collection design that satisfies the DQOs 

The proposed groundwater monitoring well locations were selected to fill data gaps in 
areas where the extent ofthe groundwater contamination is not known. Discrete 
groundwater sampling will be used to select a representative well screen depth and 
minimize the number of wells necessary. 

a) All historical and new data will be used. 

b) Same as (a). 

c) Same as (b). 

d) Attempts will be made to separate relatively clean IDW from contaminated 
IDW. Compositing of samples from segregated IDW will minimize the 
number oflaboratory analyses. 

A-13 



5) Document the operational details and theoretical assumptions ofthe selected 
design in sampling and analysis plan - The data collection program, including 
sampling rationale, is presented in the FSP (EPA, 2004). 
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1 QUALITY ASSURANCE ORGANIZATION 

1.1 OVERVIEW 

ADVANCED TECHNOLOGY LABORATORIES (ATL), a division of Environmental 
Treatment and Technology, Inc., (ETT), is a full service analytical laboratory, which 

, provides technical and laboratory support for commercial and regulatory agencies. 
Clientele include consulting, engineering firms, city/local, various state agencies, and 
otiiers clients requiring analytical services. 

It is the purpose of this document to describe ATL's program to assure that analytical 
data generated by ATL are of a known quality and a icnown level of confidence. The 
policies and procedures in this document have been developed to meet NELAC and/or 
ELAP requirements as well as project specific requirements. 

1.2 QUALITY ASSURANCE POUCY AND OBJECTIVES 

ATL is committed to provide the client with analytical data of a known and documented 
quality sufficient to meet its data quality objectives in a reasonable time frame and at a 
fair cost. The reliability of the data generated by ATL is measured by the close 
adherence to quality control, qualifications and experience of personnel, and the 
organization's commitment in maintaining data Integrity, validity, and usability. 

The following statements describe the quality of the data required to be usable for the 
client. 

1.2.1 Data Quality Objectives (DQOs) 

Data quality objectives are used to assess the minimum data quality to ensure 
that ttie amount, type, and quality of data obtained during analytical processes 
are adequate to support and draw valid conclusions with a known level of 
confidence. DQOs also support specific decisions, and planning relative to 
remedial and regulatory actions. 

The data quality objectives process facilitates the determination of 
the following: 

1.2.1.1 Information and data requirements for the specified project. 

1.2.1.2 Where, when, and how to collect samples to allow the most precise 
measurements as possible. 
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1.2.1.3 Laboratory Quality Assurance/Quality Control required to defend the data 
quality. 

1.2.1.4 Required number of observations. 

1.2.2 DQOs are usually expressed in terms of: 

1.2.2.1 Precision 

It is defined as the degree to which a set of observations or 
measurements of the same property obtained under similar conditions 
conform to themselves; a data quality indicator. Precision is usually 
expressed as standard deviation, variance or range, in either absolute or 
relative terms. 

1.2.2.2 Accuracy . 

It is defined as the degree of agreement between an observed value and 
an accepted reference or true value. Accuracy includes a combination of 
random enror (precision) and systematic enror (bias) components which 
are due to sampling and analytical operations; a data quality indicator. 
Accuracy may be assessed tiirough the use of blanl<s, known quality 
control (QC) samples, and matrix spikes. 

1.2.2.3 Representativeness 

It Is the degree to which data accurately represent a particular 
characteristic of a population or environmental parameter. It is a 
qualitative parameter that is most concerned vkh the proper design of 
the sampling program. 

1.2.2.4 Completeness 

It measures the amount of valid data obtained from a measurement 
system compared to the expected amount. Usually reported as a 
percentage. 

3275 Walnut A\-enue Signal Hill. CA 90755 Tel: 562-989-4045 Fca: 562-989-4040 
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1.2.2.5 Comparability 

It measures the confidence in comparing results in one experiment with 
the results of the same experiment on different samples. It is also 
demonsfrated through the participation in round-robin perfonnance 
evaluation studies and the use of standard reference materials that are 
traceable to the National Institutes of Science and Technology (NIST) 
and EPA. 

1.2.3 Quality Assurance/Quality Control (QA/QC) Program 

ATL's QA/QC program ensures that analytical measurement systems are 
-maintained witiiin acceptable limits and reproducibility. Specific sections of tiiis 
QA/QC plan address various QA/QC procedures that are used to generate valid 
and defensible data. Some elements of the QA/QC program include; 

1.2.3.1 Preventive Maintenance. 

' All analytical instruments and equipment are checked and calibrated by 
the analyst each time the instrument or equipment is used. In addition, 

. the instrument or equipment is rechecked and recalibrated depending on 
the usage either on a time basis or sample basis according to the 
Standard Operating Procedures (SOPs). Besides dally checks, a 
schedule of preventive maintenance is kept to reduce the likelihood of 
total failures. Instmment calibration and precision statistical records are 
kept to insure stability and reproducibility. 

1.2.3.2 Quality Assessment Procedures 

ATL employs quality assessment procedures to detect problems thnaugh 
data assessment and establish corrective action procedures that keep 
the analytical process, reliable. Data validation is accomplished at all 
levels.. Data reporting procedures start at the laboratory bench level. 
Supervisors, QA Officer, and l-aboratory Director and/or his designated 
signatory personnel do the review of the final data packagereport. 

1.3 ORGANIZATION AND PERSONNEL 

1.3.1 Organization 

Appendix A shows the organizational structure of tine analytical sen îces within 
Advanced Technology Laboratories. Appendix B shows a table of Key 
Personnel along with their assignments, responsibilities, education, and years of 
applicable experience. 
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1.3.2 QA/QC Roles and Responsibilities 

Specific QA/QC responsibilities are summarized as follow: 

1.3.2.1 General Manager 

The General Manager has the overall responsibility for the general 
operations of ATL, including but not limited to Administration, Business 
Office, Regulatory Affairs, and Technical Operations. 

1.3.2.2 Technical Support Manager 

The Technical Support Manager has an overall responsibility for the 
management of support departments including QA/QC, IT/LIMS, Health 
and Safety, Document Contî o! and Regulatory Affairs. The Manager is 
responsible for: 

• Supervising and administering the quality assurance program and 
providing an environment, in which quality work.is produced. 

• Ensuring that all gerreral and client-specific quality assurance 
req uirements are strictly followed. 

• Resolving tiie approval/rejection of deliverable client sample data 
package and/or reports. -

1.3.2.3 Laboratory Director 

The Laboratory Director is directly involved in the day-to-day operation 
such as scheduling, staff training, QAPP implementation, technical peer 
reviews, etc. of their respective group. The Laboratory Director is 
responsible for; 

• Enforcing tine QA/QC procedures and requirements within the 
laboratory. 

• Ensuring that sufficient numbers of qualified personnel are employed 
to supervise and perform the work of the laboratory. 

• Recommending process improvements and corrective actions. 

• Maintaining an environment that emphasizes an intelligent and 
responsible approach to producing high data quality and accuracy 
based on the SOPs carried out. 
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1.3.2.4 Quality Assurance Officer (QA Officer) 

The QA Officer reports to and is responsible directly to the Technical 
Support Manager for all matters on laboratory quality assurance. Specific 
roles include: 

• Responsible for implementation and monitoring of the laboratory 
quality assurance program. 

• Ensuring that all data generated is scientifically sound, legally 
defensible, and of known precision and accuracy. 

• Monitoring the QA plan on a periodic basis to ensure compliance with 
the QA objectives of the laboratory. 

• Developing and implementing new QA procedures within ATL to 
improve data quality. 

• Conducting audits and inspections of alt departments on a periodic 
basis; reporting the results ofthe audits to the General Manager, 
Laboratory Director, and Supervisors; and implementation of 
corrective actions to ensure compliance with the QA plan. 

• Coordinating the analysis of perfonmance evaluation (PE) samples for 
alt analytical departments on a periodic basis. 

• Evaluating the results; reporting the results to tiie General Manager, 
Laboratory Director, and appropriate Supervisors; and applying 
corrective actions as needed. 

• Establishing and maintaining statistical and data records that 
accurately Teflect the quality assurance performance of all analytical 
departments. 

• Maintaining and overseeing the master sources of all SOPs, training 
logs, and completed/full laboratory notebooks. 

• Serving as the in-house client representative on all.projects inquiries 
involving data quality issues. 

• Maintain and update the QA Program Plan on an annual basis 
(minimum). 

Advanced Techoalogy 
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1.3.2.5 Laboratory Supervisor(s) 

The Laboratory Supervisors are directiy involved in Uie day-to-day such 
as scheduling, supen/ision of laboratory procedures and reporting of 
results, staff training, etc. of their respective departments. The 
Laboratory Supervisors are responsible for 

• Enforcing the QA/QC procedures and requirements within their 
respective activities and areas of specialization. 

• Monitoring validity ofthe analyses performed and data generated in 
the laboratory to assure relialile data. 

• Supervising the staff training in the procedures described in the 
standard operating procedures (SOPs) as they apply to the assigned 
responsibilities of the staff. 

• Recommending process improvements and corrective actions. 

1.3.2.6 Projett Coordinators (PC) 

The Project Coordinator has the overall responsibility for the technical 
completeness, cost control, and adherence to schedules. Specific 
responsibilities include; 

• Implementing the appropriate quality procedures for project activities 
In support of the QAPP. 

• Communicating with the Laboratory Director and/or QAO relating to 
QA/QC activities. 

1.3.2.7 Sample Control Officer 

The primary responsibility is to manage the sample conti"ol section. The 
Sample Control Officer is responsible for overseeing sample log-In, 
proper documentation, sample b-acking, sample storage, sample 
disposal/return, and coordination and scheduling of sampling programs. 
Other responsibilities include client contact, and assists with contract 
administration. 
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1.3.2.8 Document Conti-ol Officer 

The Document Control Officer is responsible for the filing, retrieval and 
storage of the reports. 

1.3.2.9 Staff (Chemists, Technicians and Support Personnel) 

Every ATL laboratory personnel are responsible for tiie quality of work 
that is consistent vflth the requirements established by tiie ATL 
management. The laboratory personnel plays an active role in the ATL 
Laboratory quality program and whenever possible, make 
recommendations regarding the process improvements and corrective 
actions. Specific job descriptions are available in the Human Resource 
File. 

The ATL personnel responsibilities include but not limited to: 

• Providing the management and the QAO with the immediate 
notifications of the quality problems by submitting Non-Confomnance 
forms, 

• Identifying and carrying out the approved con-ective actions within 
their respective activities and specialization. 

• Participating in the training program (including reading SOPs and QA 
Manual, MDL determinations and Accuracy and Precision data). 

• Following QA/QC criteria for ail program requirements. 

• Correct reporting of sample results and QC samples. 

1.3.2.10 Wori<Cell 

ATL defines a work cell as a group of analysts and sample prep 
technicians within the inorganic and organic section (see organizational 
chart). These work cells work together to perfonn the metiiod analysis. 
Analysts perform the instrumentation analysis while sample prep 
technician do the sample preparation. The members of this group and 
their specific function within the work cell are documented in each 
method demonstration of capability (DOC) for applicable methods. 

3275 H'aliwi Avenue Signal Hill. CA 907S5 Tel: 562-989-4045 Fax: 56:-989'4040 
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1.4 PERSONNEL TRAINING 

The ATL training program is designed to ensure that all personnel are qualified and 
properiy trained to perform all required tasks. The training program also provides that all 
pertinent health and safety issues are covered on a quarterly basis. It also provides for 
periodic evaluation of each staff member's skills by performance evaluation samples. 

Initial training includes reading and understanding the metiiod, Standard Operating 
Procedure (SOP) comprehension, standards preparation, method set-up, accurate 
reporting, correct and accurate QA/QC and routine instrument maintenance. Trainees 
are given supervised training by the department supen/isor or by designated chemist(s) 
who already completed the initial proficiency. Once the initial training is complete, the 
chemist's initial proficiency demonsti:ation can be determined from accuracy and 
precision data, testing of tiie SOPs, and demonstration through performance evaluation 
(PE) samples. All results are documented into the personnel training log by the QA 
Officer. 

The QA Officer conducts intemal "blind" performance evaluation samples as part of the 
training program. These "blind" performance evaluation samples are submitted to the 
analyst after the initial fraining has been completed and on an annual basis (more 
frequent if necessary). All results from the intemal performance evaluation samples are 
evaluated for accuracy. The results are graded on a "PASS/FAIL" system. All analytes 
tiiat la i r must have a corrective action and a subsequent sample will be re-submiti:ed. 

The chemist must also submit "Accuracy and Precision" data by preparing and analyzing 
4 replicate reference samples containing target analytes in a clean matilx. The 
accuracy and precision data is calculated from 4 Laboratory Confrol Samples (LCS) that 
are spiked with a secondary source standard. The results are evaluated for accuracy 
(average recovery) and precision (standard deviation of the recovery). The results are 
evaluated against method or in-house limits. If the data does not meet the criteria, then 
a corrective action is initiated. Once tiie problem is corrected, a new precision and 
accuracy data set is collected and evaluated, All forms and raw data is filed in the 
fraining log. 

As part of the chemist's training, each chemist and technician must read the QA Manual 
whenever there is a revision to the manual. Each chemist must answer some questions 
and sign the questionnaire as documentation to reading tiie QA Manual. The 
questionnaire also allows the chemist to ask questions and give updates for the next 
revision. 
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Continuing (supplemental) training includes development of SOPs, teaming the 
importance of documentation, the understanding of meeting QA/QC criteria and quality. 
Supplemental fraining can be obtained from reading different procedures, Instrument 
manuals and related literature. Knowledge regarding methods and instrumentation can 
also be obtained fromextemal training by agencies and manufacturers. Copies of 
completion certifications are kept in tiie chemist's training file. 

The QA Officer maintains the training records. All employees' training records are 
updated on a monthly basis to reflect cuaent training qualifications. The oversight of tiie 
training program is peri'ormed by the QA Officer, the department supervisors, and the 
Laboratory Director, 

According to ATL's Employee Handbook, under section "Personal Conduct", disciplinary 
action, which may include discharge, will be taken for offenses such as: falsifying data 
and/or company records, violation of safety rules, breach of security and/or 
confidentiality, commitment of financial dr legal resources without aiithorization of 
company officer." When a new employee begins work at ATL, they are required to read 
the Employee Handbook and an "Etiiics and Data Integrity Agreement". Each document 
requires the employee to sign an adcnowledgement memo stating tiiat they have read 
and understood each item that was submitted to them. 

Adfaaced Tecbookrgy 
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2 FACILITIES AND EQUIPMENT 

2.1 LABORATORY LAY-OUT 

The facilities have two buildings each having one main entrance tiiat is confrolled by 
card access. ATL personnel monitor the entrance at Suite 3283 during business hours. 
All visitors, guests, and other non-laboratory personnel are required to sign the guest 
registry. All visitors are escorted within the facility. 

ATL occupies several suites in a commercial business park. Suite 3283 includes the 
administrative offices, storage facility, Classical Chemistry department and Organic 
Prep. Suite 3275 includes the Volatile department, Semivolatile department, ICP group, 
AA group, Sample Confrol, Project Coordinator(s) and some offices. Appendix C shows 
ATL laboratory layout. 

2.2 MATERIAL PROCUREMENT AND CONTROL 

2.2.1 Supplies Management 

To assure the quality of supplies used for various laboratory analyses, the 
following items are taken into account (Refer to SOP for Material Procurement 
for more details): 

2.2.1.1 Materials, reagents, standards, solvent, and gases are carefully selected to 
meet specifications defined in the method analyses. Each new supply of 
these items are verified for their performance capabilities, freedom from 
impurities that interfere witii the analysis, and background levels measured 
to check the degree of contamination. 

2.2.1.2 Materials are dated upon receipt to establish their order of use, "as first 
in, first out basis," and to minimize the possibility of exceeding tiieir shelf-
life. Pertinent infomnation such as name of supplier, lot number, 
expiration date, concentration, date opened, date received, and date 
expired into the chemical inventory logbook. Chemicals are then labeled 
with a chemical inventory code, date received, date opened, and date 
expired sticker. 
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2.2.1.3 Stock and working standards solutions are prepared fresh as often as 
required by their stability. These are checked for signs of deterioration 
(e.g., formation of precipitates, discoloration, and changes of 
concentration through calibration results). Standard solutions are 
properiy labeled as to name of solution, concentration, solvent, date of 
preparation, and initial of who prepared. Standard preparation is 
documented in tiie standard preparation logbook. The standards are 
stored in places;where these are protected from degradation and 
contamination. 

2.2.1.4 Acids and bases are segregated in terms of storage. Various types of 
solvents are stored in flammable storage cabinets. Dry chemicals used 
for inorganic and organic analyses are stored in the chemical storage 
cabinet. Incompatible chemicals should not be stored together for safety 
reasons. Primary standards and working standards prepared for organic 
analysis are stored in the standard refrigerator/freezer. 

2.2.1.5 Services such as electricity, air, gas, and vacuum are checked for proper 
specifications for efficient and reliable performance of tiie instruments. 

2.2.1.6 Distilled water for volatile and semi-volatile organics is purchased from a 
commercial v̂ rater distiibutor. Distilled water for wet chemistry analyses 
are obtained from water fitter through resins (Type ll water). The 
resistivity ofthe distilled water must be greater than 1 megohm-cm. The 
laboratory conducts daily checks of the reagent water by monitoring the 
conductivity and the pH. The conductivity must be equal to or less tiian 1 
nhmo/cm and the pH does not have a specified range. Analyses such as 
metals, mercury. Ion chromatography, TOX/TOC utilizes Type I water. 
The resisitlvity of the Type I water must be greater than 10 megohm-cm. 
The conductivity must be less than 0.1 ^mho/cm and the pH does not 
have a specified range. 

2.2.2 Subcontractors 

Samples can be subconfracted to another laboratory, if ATL is not approved to 
perform a particular test or if the lab is not able to complete analysis of required 
tests. These samples must be subconfracted to an approved outside laboratory. 
A client may request that the subcontract laboratory have a certain approval or 
certification. 

All data from subcontract laboratories must meet all project requirements. 
Samples must be re-analyzed rf specified project requirements are not met. The 
final report is reviewed for typographical and technical en^ors. 
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2.2.3 Equipment Management 

Information on the actual performance of the equipment is obtained before 
purchase request for a piece of equipment is made. The availability of the 
supplier's service to install and test It against specifications as part of purchase 
price is also considered. When first installed, an intemal calibration of the 
instrument is performed using the manufacturer's manual. Analytical reference 
standards are analyzed for qualitative and quantitative checks on tiie instrument 
performance during tiie sample run. Routine preventive maintenance ofthe 
instruments/or equipment is done on a regular scheduled basis. 

2.2.4 Ust of Instrumentation - Appendix D lists the various insbumentation and 
equipment, 

2.2.5 Preventive Maintenance Activities and Schedules 

Instruments are maintained according to the Standard Operating Procedures 
using the manufacturer documentation. Repairs are conducted as needed, either 
by manufacturer representatives or by in-house personnel. Routine maintenance 
(lamp replacement, etc.) is conducted as needed to maintain insfrument integrity. 

Critical equipment and instrumentation are maintained on a scheduled basis to 
minimize the downtime of measurement systems. Maintenance logbooks (hard 
bound) are kept for each equipment All maintenance (routine and unscheduled) 
is recorded by the analyst. Each entry must contain at the minimum: date, 
event/problem, corrective action, proof of conformance, and initials. 

2.2.6 Waste Disposal 

Laboratory generated wastes are classified into various waste streams and are 
disposed according to the local, state, and federal regulations. 

2.3 LABORATORY RESOURCES 

When large or new projects are scheduled to arrive at the laboratory, the project 
coordinator or client sen/ice person should request all pertinent sample information from 
the client. This Includes number of sampte(s), matrix types, QC requirements, turn­
around-time, data package requirements and expected sample delivery schedule. 

A meeting of all key personnel is called to distribute the sample information for the 
project: Allocation of personnel, laboratory resources and materials are distributed for 
the type of work and the expected tum-around-time. Questions are given to the project 
coordinator or client sen îce person. They in tum contact the client to clarify any 
laboratory questions. 
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3 SAMPLING HANDLING AND CHAIN-OF-CUSTODY (COC) 

3.1 SAMPLE COLLECTION 

Sampling is done by outside contractors nnostiy by clients, i.e., environmental 
engineering consultants, and government confractors. 

3.2 SAMPLE PREPARATION 

ATL prepares alt sample containers, including trip or transport blanks, and used 
according to tiie requirements stated in 4OCFR, Part 136, Guidelines Establishing Test 
Procedures for the Analysis of Pollutants. Sample holding time, preparation, and 
analyses follow the specified method requested for analysis. 

3.2.1 For volati"le sample analysis, an aliquot of thesolid sampje is taken first for 
analysis. The remaining samples are then prepared for tiie rest of the required 
parameters. A separate vial or container with zero headspace is used for liquid 
samples 

3.2.2 The frequency of QC samples within a given batch of a similar matrix is defined 
in tiie project QA/QC requirement. Specific QA/QC criteria for tiie QC samples 
such method blanks, matrix spike/matrix spike duplicate, laboratory control 
sample, field blank, etc. are defined in the method used for analysis and/or the 
project QA/QC requirement, 

3.3 SAMPLE TRACKING 

Samples received at ATL are considered as physical evidence and are handled 
according to the procedural safeguards established by EPA. 

3.3.1 Standard Operation Procedure (SOP) 

The Sample Control Login SOP describes in detail how samples are received, 
the step-by-step sample log-in process, how samples are fracked from receipt to 
completion, and the overall responsibilities ofthe Sample Control Officer. 

3.3.2 Sample Verification 

A sample custodian receives a sample shipment or delivery. An altemate person 
is designated to receive samples if the Sample Control Officer is not available. 
The following procedures are taken during the process. 
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3.3.2.1 Coolers should be opened under a fume hood, wearing tiie appropriate 
personal protection equipment. 

3.3.2.2 The cooler temperature is taken and recorded on the project folder. The 
acceptance criteria for the cooler temperatijre are 2 - S degrees, Celsius. 

3.3.2.3 Presence or absence of custody seals or tape on the shipping containers 
and the condition of the seals (i.e. intact, broken, etc.) are noted on the 
chain of custody. 

3.3.2.4 If the COC is not available witii the samples, a Sample Confrol Personnel 
or Client Service person must call the client to request the COC. 

3.3.2.5 The COC accompanying the samples is signed and dated. A copy ofthe 
COC is kept in the project folder. 

3.3.2.6 The Sample Confrol Personnel must check agreement between client's 
sample labels, ATL's labels and COC. If tiiere are any discrepancies, 
then client must be notified immediately of any problems. 

3.3.3 Sample Login 

3.3,3.1 Login begins with assigning an ATL Laboratory workorder number from 
ELIMS (Environmental Laboratory Infomiation Management System). 
This is a six digit sequential number that identifies the samples by 
batches. 

• Within each workorder, the samples are given an individual number 
starting at 001 A. A sample is defined as a unique client ID and 
unique botUe/presen/ation. A wori<order with 10 samples will be 
labeled as 047100-001A / 010A 

• For those samples that have the same client ID and a unique 
bottle/preservation must have a individual fraction assigned to each 
bottle. A sample with 3 fractions will be labeled as 047101-001A / 
001C. 

• For VOA vials, tiie ELIMS will assign multiple containers with 1 of 2,2 
of 2, etc. 

j ldranced Tecbaology 
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3.3.3.2 A Master Sample Log is generated from the ELIMS. This contains tiie 
following information for every set of samples received: client name, 
project name, date of collection and receipt, matrix of the samples, the 
analyses,requested, client sample ID, preservation, container type, due 
date, selected analyte list, initials of Sample Control personnel and Status 
(Tum-Around-Time). The log is printed out every day and is placed into a 
3-ring binder. The log is then permanently bound with 5 days after tiie 
quarter ends. All old logbooks will be stored in the QA Office. 

3.3.3.3 Other login information includes: information for specific sample handling, 
QA/QC, detection limits are documented in tiie "Comments" sectkjn of 
the sample login of ELIMS. 

3.3.3.4 A sample-receiving checklist is filled out on the ELIMS. The checklist 
documents the carrier name, cooler temperature, shipment/sample 
condition questions and Sample Control personnel Initials. A printout of 
the checklist is placed into the project folder. 

3.3.3.5 A project folder is created for each WortcOrder. A WorkOrder COC 
generated by ELIMS is printed and placed into the plastic sleeve at the 
front of the project folder. Also, a printout of the Wori<Order Summary is 
placed inside the project folder for the Project Coordinator review. 

3.3.4 Sample Labeling 

After the samples have been logged into the ELIMS, a sarinple label Is printed 
with the client ID, ATL laboratory number, date received and the barcode. The 
label is then affixed to the appropriate container. 

3.3.5 Chain of Custody (COC) 

Chain-of-custody procedures are used for a variety of samples in tiie laboratory. 
The purpose is to establish a detailed documentation of all transactions in which 
tiie samples are fransferred from the custody of one individual to another. These 
procedures are used from the point at which the samples are collected to the 
opening of the samples in the laboratory, and the subsequent disposition of 
unused samples. A COC form documents sampling efforts and sample fransfer 
from the field to a testing facility or between testing facilities. An example of an 
ATL chain-of-custody form is shown in Appendix E. 

3.3.6 An ATL COC form is used for a set of samples received without a client's COC 
or equivalent form. It is used to document any sampling and analysis information 
contained on the sample label or as provided via FAX or mail by the client. 
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3.3.7 If samples need to be sent out to a subcontractor, a new ATL COC form, 
cross-referencing the original COC, is generated to accompany samples 
delivered outside the laboratory. 

3.3.8 The traceability of the samples that are transferred to or from the laboratory 
is fracked by the use of tiie ATL laboratory number (batch) and dient sample 
identification. These are monitored from the point of acquisition by the laboratory 
through the sample preparation, analysis, data reduction, data validation, final 
report generation, and sample disposal. 

3.3.8.1 Sample fraceability throughout the laboratory is achieved by using tiie 
ELIMS Sample Tracker. 

• When the samples are given to the chemist, ELIMS records tiie date, 
time, samples, the name of the chemist the samples were fransferred 
to and the Sample Conti^l personnel initials. 

• When the samples are retumed to Sample Confrol, the date, time, 
samples and the location of the walk-in refrigerator are recorded. 

• When samples are transfen'ed to Sample Disposal, ELIMS records 
the date, time, samples, transfer location and the Sample Corrtrol 
personnel initials. 

• Samples that are consumed, broken, disposed or returned to the 
client are recorded by ELIMS with the date and time of tiie 
transaction. 

3.3.8.2 In the Sample Preparation Areas, sample fraceability is documented on 
the organic exbraction and metal digestion logbooks. After the samples 
have been prepared, the exfractor or digester gives the extracts and an 
extraction printout from ELIMS to the analyst. 

3.3.8.3 Sample traceability continues through the analysis, data reduction, data 
validation, final report generation, and sample disposal by tiie use of the 
ATL laboratory number. All result templates, folders, invoices, and final 
reports document the ATL laboratory number for all samples. 
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3.4 SAMPLE STORAGE 

3.4.1 For Samples 

Samples received.by the laboratory are placed into 3 walk-in refirigeration units, 
which are restricted to authorized laboratory personnel. Samples for volatile 
analysis are kept in a separate refrigerator. The temperature of the refirigerators 
is monitored for the acceptable temperature range. 

3.4.1.1 Acceptable refrigerator temperature range is 4 ° C ± 2 ** C. 

3.4.1.2 Temperature of the sample storage refrigerators is monitored daily for 
acceptable working temperature range using an NIST ti^ceable 
thermometer. The thermometer is calibrated against an NIST reference 
thermometer every twelve months. (See Section 6.1.2 for more details.) 

3.4.1.3 The SOP for Thermometer Calibration describes tiie calibration of 
thermometens. Elecfronic themnometers are rechecked daily to confirm 
the stability of tiie calibration. 

3.4.1.4 Corrective actions are taken if the refrigerators malfunction or tiie 
temperature is out of acceptable range. A Non-Conformance Form is 
submitted to the QA Officer following "the corrective action. 

3.4.1.5 If a client submits samples to the laboratory, which could or/will, go to 
litigation, the laboratory can make provisions to store tiie samples into a 
separate walk-in refrigerator. The refrigerator can be locked and secured 
until a written notice is received from the client. The client must approve 
fransferring or disposal of samples. A written autiiorization must be faxed 
to the laboratory confirming status of samples. All documentation must 
be placed into the project folder. 

3.4.2 For Exfracts, Digestates and Leachates 

Once the sample has been processed, the extract, digestate or leachate must be 
stored according to method specified conditions. The digestates for metals are 
stored at room temperature until sample analysis. The digestates for mercury 
are analyzed on the same day as the digestion. Organic extracts can be stored 
up to 40 days at 4 ° C(+ 2 °C). The extracts must be stored in a separate 
refrigerator from that housing the analytical standards. The leachates (from tests 
such as TCLP) can be stored prior to the preparation stage or the analytical 
stage. Each has a holding time and/or preservation requirements. See method 
for details. 

3275 Walnut Avemie Signal Hill. CA 90755 Tel: 562-989-4045 Fax: 562-989^040 
Lj ib^r»tor ies 



Section No.: 3 
Revision No.: 3 

Page 18 of 44 

ADVANCED TECHNOLOGY LABORATORIES 
QUALITY ASSURANCE PROGRAM PLAN 

3.5 SAMPLE DISPOSAL 

Unused and remaining portions of the samples received in the laboratory are kept for at 
least 45 days upon receipt (or as stated by the project requirements), A sample disposal 
fee is charged if client prefers tiie laboratory to dispose them. Laboratory sample 
disposal is in accordance with the local, state, and federal regulations. 

Laboratory waste is segregated according to hazard class, Nori-hazardous waste is 
disposed of in one of two ways: non-hazardous aqueous waste is neutralized and 
disposed with excess water, Norvhazardous soil samples are disposed of in the regular 
trash. 

Hazardous wastes are segregated by organic and inorganic type material. This material 
is packaged in steel drums. Oil samples are also segregated into steel drums for 
recycling. Waste solvents and solvent-based exfracts are stored in steel drums for 
recycling. A licensed disposal company performs alt handling of hazardous waste. 

3.6 SAMPLE CONTAINERS PREPARATION 

To ensure sample integrity, steps are taken to minimize contamination from tiie 
containers by lot analyses verification of cleanliness. If tiie anatyte(s) to be determined 
is organic in nature, the preferred container is made of glass. If the analyte(s) Is 
inorganic, then the container is plastic. Sample containers supplied to the clients are 
either commercially obtained as pre-cteaned containers or verified clean by ATL lab 
analyses. Certificate of analysis is accompanied with the various types of sample 
containers purchased commercially. 

The laboratory provides chemteal preservation in sample containers for clients 
requesting containers ahead of time before collection. 
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4 DOCUMENT CONTROL 

A document control program is established to ensure that all documents issued or generated 
at ATL are accountable and ti^ceable. Listed below are the general guidelines of the 
document control program. 

4.1 LOGBOOKS/NOTEBOOKS 

4.1.1 Documentation Policy 

The general guidelines for documentation of any records or entries are: 

4.1.1.1 Legibility: All enfries must be legible. Printing is preferable, but writing is 
acceptable for alt characters, including notes. 

4.1.1.2 Recording Entries: All entries are made using indelible ink pens, 
preferably blue or black. 

4.1.1.3 Review all fomis before"entering infonnation, 

4.1.1.4 The originator(s) of all entries must be identified by initial(s) or 
signature(s). In most cases, there are specific places on the data sheet 
for initials to identify the originator of entries or groups of entries. 

4.1.1.5 All blanks with no data must contain a diagonal line or "Z" out and 
initialed and dated. 

4.1.1.6 The use of abbreviations is kept to a minimum. Only nationally accepted 
abbreviations (e.g., mg/Kg, mL, pg/Kg) and chemical formula 
abbreviations (e.g., NaOH, HCl) may be used without further clarification. 
Other abbreviations can be used providing the abbreviation can be traced 
to the corresponding abbreviation explanation. 

4.1.1.7 All mistakes are con^ected at the time the error is discovered. Cross out 
with a single line so as to remain legible. Do not erase, write over, or use 
correction material. Each cross out is initialed and dated. If the reason for 
the change is not obvious, then the reason must be stated. 

Note: If there is insufficient space for all or part of the correction 
information, enter a footnote call out near the incorrect data and enter the 
required infonnation as a comment elsewhere on the data sheet, 
notebook page, etc. 
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4.1.1,8 The cover of each notebook is identified with subject identification 
(instirument, method, procedure, etc). All analysts making entiles in tiie 
book are required to print their names with corresponding initials and 
signatures iri frie second page of each logbook. All documentation 
entered must be clear, legible and detailed. Each entry must be dated by 
montii, day and year in which the data were recorded and signed by the 
person performing the work or entering the data. 

4.1,2 Logbook Maintenance and Archiving Procedures 

4:1,2,1 Analyst Notebooks: Each analyst maintains a personal bound notebook. 
The analyst is able to keep notes during training sessions. Whenever the 
analyst's logbook becomes full, it is the analyst's responsibility to get a 
new replacement logbook from the QA Officer. These logbooks are . 
subject to audits. 

4.1.2.2 Instrument Maintenance Logbooks: Each instrument must have an 
associated logbook to record maintenance (routine and unscheduled) 
and repairs. These logbooks are audited for complete entries during 
inspections. The logbook is replaced and archived by the QA Officer. 
The maintenance logbooks are archived for 5 years. 

4.1.2.3 Standard and Extinction Logbooks are required to keep records of 
standard traGeability and sample preparation. These logbooks are 
audited for completeness, standard tiaceability, standard preparation, 
correct QC sample batching, etc. The logbooks are replaced and 
archived by the C5A Officer. The Standard and Extraction Logbooks are 
archived for 5 years. 

4.1.2.4 Injection run logbooks are used to record the sequence ofthe sample 
run, con^esponding standards witii standard codes and corresponding 
QC samples. The runtogs are replaced and archived by the QA Officer. 
The runlogs are archived for 5 years. 

4.1.2.5 ATL Sample Login Logbook: The logbook is used to record the unique 
ATL sample identification, date sampled, tum-around-time, project, matrix 
type, client, client's sample identification, test, preservation, bottle type, 
and initials of login personnel. The logbook is audited for completeness 
during inspections. The logbook is archived by tiie QA Officer. The 
Sample Login logbooks are archived for 5 years. 

4.1.2.6 Miscellaneous Logbooks: Refrigerator temperature log, balance check 
log, distilled water check, etc. are used to record various laboratory 
equipment. The logbooks are audited for daily monitoring and 
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completeness. The logbooks are replaced and archived by QA Officer. 
The logbooks are archived for 5 years. 

4.1.2.7 An Access database has been developed to record the name of the 
- logbook, notebook code identification, department, and type of logbook, 

log number, date of issue and archival date. 

4,2 STANDARD OPERATING PROCEDURES (SOP) 

4.2.1 Development 
As defined by the EPA, an SOP is a written document, which provides directions 
for the step-by-step-execution of an operation, analysis, or action, which is 
commonly accepted as the method for performing certain routine or repetitive 
tasks. 

The SOP format for analytical methods consists of Scope and Application; 
Summary; Interferences (for Method SOPs only); Equipment and Reagents; 
Sample Preparation; Procedures; Quality Control; Data Reduction and 
Calculations; Method Performance; Sample Preservation and Holding Times. 
Safety, Hazards and Waste Disposal; Pollution Prevention; Waste Management; 
Attachments and References. 

4.2.2 Disfribution 

4.2.2.1 Alt SOPs for intemal laboratory use are confrolled and numbered 
documents. A red "controlled" stamp is placed onto each page of the 
document. Document name, SOP code, date issued and initials are 
recorded into a 'Control SOP" logbook. 

4.2.2.2 When revised SOPs are released into the laboratory, the "old" version is 
replaced with tiie "new" version. The "old" version is logged back into the 
"Controlled SOP" logbook The document collected from the laboratory is 
then destroyed. 

4.2.3 Archiving and Storage 

4.2.3.1 All original, signed SOPs are stored in 3-ring binders according to 
categories: General Laboratory Practices, Volatile Organics, Semi-
volatile Organics, Metals and General Chemistry. 

4.2.3.2 Within the 3-ring binder, page dividers partition each SOP. Within each 
partitioned section, the current SOP version is in tiie front while the 
"older^ versions are located in the back. 
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4,2.3,3 All hardcopies ofthe SOPs are stored in the QA Office indefinitely, 

4,2;3.4 Electronic copies ofthe SOPs are located on the QA computer and on 
the server. The computer is virus checked at all times to deter virus data 
corruption, A second electronic copy is stored on a specified directory on 
the network. Only the QA Officer has access to this directory. The 
network Is backed-up on a weekly basis followed by an incremental, daily 
babkup, 

4.3 PROJECT FOLDER 

4.3,1 Organization 

A project folder is generated for each batch of samples received at ATL. Sample 
Control initiates the collection or preparation of the documents for the project 
folder. The sample control documentation includes: 

4.3.1.1 Chain of Custody 

4.3.1.2 Project specific Information regarding: 

Detection Limits 
QA/QC analyses 
Reporting requirements 
Invoicing infonnation 
Extended storage 
Airbill 
Faxes 

4.3.1.3 The SOP for Sample Login describes tiie process of logging samples 
and developing the project folder. 

4.3.2. Project File Archwal 

Once the final report has been mailed to the client, the project folder (which 
contains information such as the chain-of-custody, correspondences, raw data, 
reports, etc) is archived to a file room, which has limited access. The Document 
Control Officer is responsible for the archiving/retrieval ofthe project folders. 
The Document Control SOP describes how documents are archived and 
retrieved by the Document Control Officer. 
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All records shall be retained for 5 years from the generation ofthe last entry in 
records. For clients that require archival of records longer than 5 years, a formal 
request tetter must he submitted prior to the start of project. 

If the company closes or changes ownership, all records will be stored and /or be 
fransferred to the new business owner(s). AJso, all clients will be notified. All 
project folders wilt be available if requested. If the client does not respond, all 
data associated to that ATL number would he discarded after a year from the 
date of noti'fication. 

4.4 CONFIDENTIALITY 

Original, signed reports are printed on ATL's letterhead. The original report is released 
to the client as specified on tiie Chain-of-Custody. ATL's client confidentiality policy 
assures that reports and associated documentation w\\\ only be released to the original 
client. ATL will only release data with a v/ritten authorization from the client. For 
requests from a regulatory agency or from a court-of-law, the laboratory is obligated to 
submit all information. 

4.5 COMPUTER DATA SECURITY 

4.5.1 All personnel are issued a unique network user name by IT upon approval from 
the Technical Support Manager, Each person is required to create a unique 
password. The passwords should be changed at least once a year, 

4.5.2 All raw data is fransfenred to "archive" folders located in the network server. 
Only the primary user and tiie department supervisor have access to these 
directories. 

4.5.3 All client reports are generated from ELIMS. Client Service personnel prints 
the final report for faxing. The department supervisors, QA officer and upper 
management have access to change reviewed data. /Ml changes are accepted 
by password. Amended reports are re-printed and faxed to tiie client. 
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S ANALYTIC/U. METHODOLOGY 

5.1 ANALYTICAL PROCEDURES 

Analytical procedures used for various laboratory analyses are in accordance with the 
EPA approved methods. Any variances in tiie methods have been documented for 
equivalency based on accuracy and precision data, M\ variances in the analytical 
methods are noted in all conresponding SOPs. These SOPs are available to the analyst 
under confrolled copies. New methods and/or SOPs are distiibuted throughout the 
laboratory by issuing contit)! copies. Old methods/SOPs are collected before the new 
documents are given to the analysts. ATL employs analytical procedures that have 
been certified by the State of Califomia Environmental Lafc>oratory Accreditation Program 
(ELAP). A list of mettiods certified by ELAP is shown in /\ppendbc H (List of Approved 
Methods and Certification). 

5.2 CALCULATION OF DATA QUAUTY INDICATORS 

/Ml data generated at ATL are assessed for data quality in ternis of accuracy, precision, 
completeness, representativeness, and comparability. Alt of these DQO are dependent 
on the scope of work and the level of quality control required. 

Precision, accuracy, and completeness are calculated following the equations presented 
below. The results are reported in QC tables with the final reported results. When tiie 
project or client requests QC data, a blank, duplicate, spike, and a standard reference 
material are analyzed for each set of samples for precision and accuracy data. The 
exact quality and quantity of the QC samples are detennined by the project or client. 

5.2.1 Precision 

A measure of mutual agreement among individual measurements ofthe same 
property, usually under prescrit)ed similar conditions. Precision can be expressed 
in terms of the relative percent difference (RPD), relative standard deviation 
(RSD) and/or standard deviation. Analytical precision is measured by 

RPD = (C^ - C,^ X 100 
[(Ci+C2)/21 

Replicate analyses of individual samples. If calculated from t^io replicates, use 
RPD. 

yidi^acetf Teebootogy 
Z^aboratories 

3275 Walnut Avenue Signal Hill. CA 90755 Tel: 562-989-4045 Fax: 562-989-4040 



Section No.: 5 
Revision No.: 3 

Page 25 of 44 

ADVANCED TECHNOLOGY LABORATORIES 
QUALITY ASSURANCE PROGRAM PLAN 

Where: 

RPD = the relative percent difference 
C•̂  - the larger of the two observed values 
C2 = the smaller of the two observed values 

If calculated from tiiree or more replicates, use RSD or coefficient of 
variation. 

RSD= _S_ X100% 
Y 

Where: 
RSD =: the relative standard deviation 

. s = the standard deviation 
? = mean of replicate measurements 

Standard deviation, s, is defined as follows: 

S = SQRT(Z(Yj-'7)'_) 
n -1 

Where: 
s = standard deviation 
SORT = square root 
Yi = measured value of replicate 
7 = mean of replicate measurements 
n = number of replicates 

5.2.2 Accuracy: 

Accuracy is measurement of the bias of a system. For measurements where 
mafrix spikes, matrix spike duplicates and laboratory control samples are used, 
use percent recovery. 

%R=100X S - U 
Csa 

Where: 
%R = percent recovery 
S = measured concentration in spiked aliquot 
U = measured concentration not spiked aliquot 
Csa= actual concentration of spike added 
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5.2.3 Completeness: 

A measure of the amount of valid data obtained from a measurement system 
compared to the amount that expected to be obtained under nonnal conditions. 
Defined as follows for all measurements: 

%C = 100X V 
n 

Where: 
%C = the percent completeness 
V = the number of measurements judged valid 
n = the total numl>er of measurements necessary to achieve a 
specified statistical level of confidence in decision making. 

5.2.4 Method Detection Limit (MDL) 

ATL's methods for which the MDL are developed have been based on the EPA 
methods for 40 CFR 136 - Definition and Procedure for the Determination of the 
Method Detection Limit. ATL redefines the limit of detection for each parameter 
annually. The calculation for MDL is defined as follows for all measurements: 

MDL = t(A.1.1.a = 0.B9)XS 
Where: 

MDL = the metiiod detection limit 
S = the standard deviation ofthe replicate analyses 
t(n. 1,1. a = 0.89) = the Students' t-value appropriate to a 99% 
confidence level and a standard deviation estimate with n-1 
degrees of freedom. 
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6 INSTRUMENT CALIBRATION AND INTERNAL QA/QC PROCEDURES 

6.1 CALIBRATION 

Calibration Is the process for detennining tiie correctness of the assigned values of the 
physical standards used or the scales of measuring tiie instruments. 

ATL has established procedures for the calibration of each laboratory insfrument and 
equipment These are calibrated fottoyying the requirements ofthe specific metiiods of 
analysis. All calibrations and acceptance criteria are checked for confonnance to these 
method requirements. The data resulting from the instrument calibration and the associated 
QC procedures used determine the frequency of the calibration process. 

6.1.1 Miscellaneous equipment 

6.1.1.1 Analytical and top-loading balances are calibrated using weights which are 
calibrated against Class " 1 " weights. The calibration weights bracket the weight 
to be measured. This calibration is recorded in the calibration notebook. The 
reading must be within the specified acceptance limits (See Balance SOP for 
details of acceptance limits). If the reading falls outside the acceptance limit, a 
non-confomnance fonn must be submitted and the problem addressed. The 
balances are calibrated and sen/iced annually by an outside sen/ice technician. 

6.1.1.2 Thermometers throughout tiie laboratory are calibrated annually against a NIST 
traceable tiiermometer. Each tiiermometer is labeled with an identifier code and 
the positive or negative correction factor. The positive or negative con-ection 
factor must be applied to all temperature readings from that particular 
thermometer. The reading must be vnthin the specified limits for the type of 
thermometer. If tiie temperature reading falls outside tiie acceptance limit, a 
non-confomnance fonn must be submitted and the problem addressed. 

6.1-1.3 Pipettes are calibrated by measuring the weight of a volume of water. The 
calibrations of the pipettes are perfonned annually. The reading must be within 
the specified acceptance limits (See Pipette SOP for details of acceptance 
limits). If the reading falls outside the acceptance limit, a non-confonnance form 
must be submitted and the problem addressed. 
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6.1.2. Classical Chemistry 

5.1.1.1 UV/VIS Spectroscopy/Colorimefric 

The Helios Gamma Spectrophotometer is initially calibrated by tiie manufacture. 
The specfrophotometer is then set to the method specified wavelength. The 
instrument is calibrated using a 3 to 5 point calibration utilizing standards from 
particular test rriethods. The coefficient of determination (r̂ ) of a linear regression 
catibratkin curve must be 0.995 or greater, A single mid-point standard is used 
for tiie continuing calibration verification (CCV), The CCV standard must 
correspond to ± 10% of the true value. 

6.1.2.2 Titration 

Calibrations for titration are based.on the standardization against a primary 
standard. The concentration of an unknown solution can be determined by 
reacting a measured quantity ofthe unknown solution with a measured volume of 
an appropriate solution of known concentration. 

6.1.2.3 Gravimetiric 

Gravimetric methods require that the sample be dried until tiie difference in 
consecutive weighings is less than 0.0005 grams. All v\feighings are based upon 
using a calibrated balance. 

6.2 GENERAL QC INFORMATION 

Method QA/QC is those measures taken to evaluate the method protocols and provide 
assurance that the values being obtained are correct. These are run at a frequency of 
one (1) per batch (batch QC sample frequencies and batch size are defined by the 
method series requirement and/or project requirements). A batch is defined as a group 
of samples, which are analyzed together with the same method sequence and with the 
manipulations common to each sample within the same time period or in continuous 
sequential time periods. Samples in each batch must be of similar composition. 

The analysis of QC samples for organics, metals, and general chemistry demonstrate 
that adequate recoveries have been obtained in spiked (fortified) samples, check for 
matiix interference in samples, confirm that reagents used for analyses have no 
impurities that interfere with tiie analysis of the analyte, identify if cross-contamination 
between samples has occun^ed during workup, check laboratory performance against 
reference materials, and verify the precision and accuracy of methods. The results from 
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the QC samples such as matrix spike (MS), matrix spike duplicate (MSD), laboratory 
control sample (LCS), and sunrogates (if applicable) are compiled and graphed on control 
charts. The primary functions of tiie confrol charts are to define control limits for the 
individual methods and as a performance monitoring tooL 

The laboratory follows the minim um quality confrol requirements specified by each 
method (if and only if all parameters are the same). In general, these method specific 
quality confrol requirements will be used as a guideline to detennine approximate limits 
until in-house limits can be generated. The laboratory vwll follow wrtiichever limits are the 
most stringent. 

If tiie method does not specify limits or guidelines for quality confrol requirements, the 
laboratory will default to recovery limits such as 80 - 120% and RPD of 20% (for 
methods such as wet chemistiy) or recovery limits of 50 -150% and RPD of 50% (for 
methods such as extractable organics, metals) until in-house limits can be generated. 

If tiie method only has guidelines for the quality control requirement, then the laboratory 
wilt use them strictiy as guidelines and set default limits as stated above until in-house 
limits can be generated. 

For Field Trip and Equipment Blanks, if contaminant analyte is at or above the reporting 
limit and is greater than 1/10 ofthe amount measured in any sample, the results are 
considered suspect and are reported as estimated. 

6.3 instrument Calibration, Laboratory QC Procedures and Corrective Actions 

Instiument calibration, QC procedures, acceptance criteria and conective actions are 
described on Appendix F for organic and inorganic instrumentation analyses. In general, the 
following QC procedures apply: 

6.3.1 Method blanks are prepared for analyses and should contain analytes less than tiie 
reporting detection limit. If the concenfration of the associated blank is above the 
detection limit, re-analysis of the sample(s) must occur. 

6.3.2 Matrix Spike (MS) / Matrix Spike Duplicate (MSD) determines accuracy and 
precision by calculating tiie amount recovered and tiie relative percent difference. 

6.3.2.1 Acceptance criteria for recoveries of spikes used are established in-house limits. 

6.3.2.2 tn general, the spike concenfration is spiked at or near the midpoint calibration 
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concentration. 

6,3.2,3 Spikes and duplicates results are compared with tiie laboratory generated 
control limits for acceptance criteria. 

6.3.3 A Laboratory Confrol Sample (LCS) is prepared and analyzed for each matrix. If 
the LCS falls out of limits, evaluate the system and re-analyze LCS to confirm the 
result. If the reanalysis passes, the sample results can be reported. If the re­
analysis falls, the entire batch must be re-processed (if sample amount permits). A 
non-conformance form must be filled out and submitted with the sample data. 
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LIMITS OF DETECTION 

The Method Detection Limits (MDL) are conducted by the laboratory on an 
annual basis. MDLs are performed on a more frequent basis if conditions are 
changed from the previous MDL study. Examples of such conditions are a new 
instalment, new or refurbished detector or detector components, or different 
purge and trap device. The MDL is defined as the minimum concenticition of a 
substance that can be measured and reported with a 99% confidence level that 
the analyte concentration is greater than zero. This procedure consists of 
analyzing seven (7) aliquots of a standard at 3 to 5 times the estimated MDL, 
which is taken tiirough all the sample proceissing steps ofthe analytical method. 
MDLs are mafrix dependent. The MDL is defined as the student T-factor times 
the standard deviation from the seven replicates. See Section 5.2.4 for the 
equation to calculate the A/IDL. 

Once the MDL is generated, the department supervisor, the Laboratory Director, 
and the QA Officer reviews and approves the MDL study as being valid: The QA 
Officer tiien collects and maintains all MDL studies. 

Instrument Detection Limits (IDL), for ICP metals analysis only, is determined in 
the same manner as the MDL with the exception that the standarels are not 
processed through the digestion step process. 

Each MDL is compared to the current reporting limits. The analyte reporting limit 
must be greater than or equal to the established MDL value. The spiking 
concenti^tion must not exceed 10 times the MDL value. If tiie MDL falls to meet 
these criteria, the MDL needs to be re-exb^cted and re^analyzed. 
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8 . DATA COLLECTION, VALIDATION, REPORTING, AND ARCHIVING 

Upon completion of all required analyses, the results are submitted for final report 
generation. At all stages of Data Handling (Data Collection, Validation, and Reporting), the 
laboratory staff and management check all data before the final deliverable package is 
released. The following steps detail the intemal laboratory procedure that ensures tiie final 
report in a complete and concise fonnat. The General Manager or a designated sigriatory 
person can only release the final report to the client (with tiieir signature). 

8.1 DATA COLLECTION 

Computers are used to collect and quantify data from tiie GCMS, GC, AA, ICP and ICP-
MS. For data from instruments, the data can be imported into the ELIMS for calculations 
and reporting. General chemistry results are manually typed into the ELIMS for reporting. 

All data are spot-checked for accuracy. Concentration of the analytes found in the 
analysis for organics, metals, and general chemistry v^ll be expressed according to 
required units depending on the sample matiix, i.e., pg/L or pg/Kg. 

Data collection and review include the follovnng; 

8.1.1 Review of sample documents for completeness by the analyst(s) at each step of 
the analysis scheme. 

8.1.2 Daily review of quality control indicators such as blanks, surrogate recoveries, 
duplicate analyses, mafrix spikes analyses, etc. The quality confrol indicators 
must be evaluated using specific criteria described in Section 8.0. If any 
indicator is outside tiie acceptance criteria, tiien the analyst must follow the SOP 
for Non-Conformance, Corrective Actions. 

8.1.3 All analyses must have data qualifiers for such Items as: 

. M results for EPA 8015B (modified) for fuels must be flagged if the sample 
pattem does not match the reference pattern. 

. All results must be flagged if the method blank contains hits above tiie 
reporting limit. 

. All results must be flagged for samples analyzed past holding time. 

8.1.4 All manual integrations must be dated and initialed by the analyst. 
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8.1.5 The analyst prints a "preliminary" report from the ELIMS program. The analyst 
reviews of all raw data and the "preliminary" report prior to submittal for: 

• Correct sample identification on raw data 
• Correct analytical method 
• Correct analyte list to report 
. Matiix type and Units 
• Dilution Factors 
• Calculations and Significant Figures 
. MDL, PQL 
• Correct and complete QA/QC 
• Complete technical check 

The analyst submits a "First Level Data Reviev/* sheet for each ATL batch 
number, 

8.1.6 All data must î e reported in a consistent Unit to allow comparability of data 
among organization. The standard units used to report data are listed below. 

8.1.7 Units of mass/volume, volume/volume, mass/mass are reported as parts per unit. 
The common units are: 

. Parts per Million or ppm: mg/L or uL/mL or mg/Kg 

. Parts per Billion or ppb: ug/L or nL/mL or jag/Kg 

8.1.8 Physical parameters are reported using common units as: 

. pH (pH units) 
• Hardness (mgCaCOa/L) 
. Alkalinity (mg CaCOs/L) 
. Temperature (°C or "F) 
• Dissolved Oxygen (mg/L) 
• Flow Rate (mL/min) 

8.1.9 Data is usually reported on an "as received" basis. Solid samples results are 
reported in wet basis but if requested can be reported in dry basis. Other 
reporting units are allowed, based upon client request. Refer to appropriate 
project descriptions for special reporting of units. .^^ 
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8.2 DATA VALIDATION 

Once the preliminary report has been generated, the departinent supervisors review tiie 
report for technical errors against the raw data submitted by the analyst(s). 

Resultsmust be checked for correlation between test results from different tests. Some 
tests are grouped together by type (Le, demand, general minerals, etc.). The results 
from each grouping should correlate through ratios, percentages, etc. If the ratios do 
not meet the criteria; then check for reporting and calculation errors. If all reporting and 
calculations are correct, then re-analyze one or more of the tests (as necessary) and re­
evaluate. 

The following steps are taken during the data validation process: 

• ^1 final data are visually checked for consistency and reasonableness. Series of 
grossly high or grossly low results are also checked. Unusually high or 
unexpectedly tow results are verified using a different metiiod, where possible. 

• All reported data must l>e within the working linear range ofthe instrument. 

• LCS and spike recovery must be within the specified confrol limits, or within the 
laboratory generated limits, when applicable. Any out-of-control data are properly 
qualified witii an appropriate explanation (e.g., matrix interference), 

• All analytical problems encountered during sample analysis must be,properly 
addressed to provide explanations for data reviewers. 

• Checks on calculations are as follows 
- Calculations from new analyst(s) are reviewed at 100% 
- A calculation from a frained analyst(s) is subject to a minimum of a 50% 

review. 
• Supervisors must review tiie raw data and report for: 

- All assigned samples are properly analyzed 
- Con^ct matrix and units 
- Correct and complete Q/VQC 
- Con-ect calculations (including sample preparation factor and sample 

dilutions) 
- Special insfruction met 

• The supervisor approves the "Second Level Review Section" on the bottom of the 
"First Level Review" sheet. If there are any problems or questions, the supervisor 
sends the entire data package back to the analyst for review. 
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8.3 FINAL REPORT & REVIEWS 

8.3.1 Final Reports 

After the supervisor revievi/s the preliminary report, the data package is 
subrhitted to the Project Coordinator(s). The Project Coordinator(s) reviews tiie 
entire package and tiien fill-out a "Project Coordinator" checklist which 
documents typographical errors, holding time issues, project specific 
requirements, etc. The Project Coordinator prints the final report, which includes 
sample results and applicable QA/QC, The Project Coordinator approves each 
page of the report prior to faxing. Preliminary results can be faxed to the client 
with a disclaimer that the results are preliminary, tn order to avoid miss-
communication of results, no verbal results are given to the client.(see Appendix 
,) 

Validated results can be e-mailed or fransferred to diskette at the client's 
request. If there are amendments to the results, a new hardcopy report must be 
generated. A new electronic copy can be submitted to tiie client. 

8.3,2 Final Review 

All reports are then sent to tiie Laboratory Director or the designated signatory 
person for final review. Copies of the final report are kept in the project/batch 
ifolder, and are then archived. 

If the final report is found to be incomplete or additional errors are found, it is 
then documented and retumed to the department supervisors for correction. 

QA Officer reviews at least 5% of the data generated. If the final report is found 
to be incomplete oren"ors found, it is then retumed to the department 
supervisors for correction. An amended report is generated and sends to tiie 
Laboratory Director or the designated signatory person for final review. 

8.4 AMENDMENTS 

Procedures for amendments and/or additions to documentation are: 

• Typographical errors (client initiated) are documented by fax from the client or by 
documenting the conversation on the telephone log. 
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• Re-analysis of a test parameter may be necessary if tiie data is questionable to the 
analyst/supervisor. 

• When completed, the supervisor reviews and validates all data for precision, 
accuracy, completeness, and comparability, 

• If any result is changed, the report is amended and is faxed and mailed to the client. 

• All data is archived into the project folder. 

8.5 CLIENT COMPLIANTS AND QUESTIONS 

When a client has a question regarding analytical data. Project Coordinator will fill out a 
client complaint fomi and direct the questions to the department supervisors. The 
folloviring steps should be followed to review data: 

• Review report for typographical errors 
. Review results for calculation errors 
• Review raw data (calibrations, method blanks, QA/QC, dilution/concenfration factors, 

tuning, etc.) 
. Inspect original sample for visual indication of result validity, 
.. Inspect documentation such as the.COC, verify coaect sample was analyzed. 
« Reanalyze sample in question by original method and by a different method to 

confirm results (if authorized by project coorclinator) 
« Inform client of findings. 

All finding must be documented in the Client Complaint fonn, 

8.6 DATA ARCHIVING 

All elecfronic data generated by Insfruments are backed-up at a minimum of every 4 
weeks. All data is copied from the instiument computers to specific directories on the 
network. Only the primary user and the department supervisor have access to these 
directories. The networi< is backed-up on a weekly basis followed by an incremental, 
daily tape back up. These files are then copied to a recordable CD for permanent 
storage. 

Reports generated for the client are saved directly to a specified directory on the 
network. Amended reports are retrieved from and saved to the network directory. The 
network is backed-up on a weekly basis followed by an incremental, daily tape back up. 
These files are then copied to a recordable CD every 6 months. 
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CORRECTIVE ACTION 

the need for corrective action comes from several sources: equipment malfunction; failure of 
internal QA/QC checks; failure of performance of system audits; and non-compliance with 
QA requirements. The Non-Conformance event is documented on a Non-
Confonnance/Corrective Action form. The details of how the Non-Conformance/Corrective 
Action form is completed and routed is in the Standard Operating Procedure (SOP). 

9.1 IDENTIFYING THE PROBLEM 

Listed tjelow are the steps taken to assure corrective action is implemented 

9.1.1 When measurement equipment or analytical methods fail QA/QC, the problem is 
immediately brought to the attention of the department supervisor, the Laboratory 
Director and/or QA Officer. These personnel must assess whether tiie problem 
or departure has any effect on QC policy. The analyst, supervisor, QA Officer, 
Sample Control personnel or Project Coordinator(s) personnel, can initiate the 
Non-Conformance form. The previously mentioned groups can also recommend 
possible con-ective actions to problems. 

9.1.2 if QC measurements are found to be unacceptable, tiie analyst must follow 
procedures found In Section 8, Some unacceptable results may require re­
analysis or re-preparation. If tiie re-analysis is within acceptable criteria, tiien the 
analyst does not submit a Non-Conformance form. If the re-analysis is not within 
acceptance criteria, then a Non-Confonnance fonn must be submitted to 
document tiie possible matiix effects. 

9.1.3 When a resutt in a perfonnance audit is unacceptable, the laboratory identifies 
the problems and implement corrective actions immediately. Also, the unit 
section leader suspends the analytical work until the problem has t)een resolved. 

9.1.4 When a system audit reveals an unacceptable performance, work is suspended 
until corrective action has been implemented and performance has been proven 
to be acceptable. 

9.1.5 If failure is due to equipment malfunction, tiie equipment is repaired, precision 
and accuracy are reassessed, and the analysis is re-run. All attempts are made 
to reanalyze all affected parts ofthe analysis so that in the end, the product is 
not affected by failure of QA requirements. 

9.1.6 All incidents of QA failure and the corrective action tasks are documented and 
reports are placed in the appropriate project file. 
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9.2 DOCUMENTING THE NON-CONFORMANCE 

Once the non-conformance has been identified, a non-confomnance form must be filled 
. out and submitted to the QA Officer. The non-conformance form is a 2 page carbon­

less form in which the copy is placed into the project folder and tiie original is submitted 
to tiie QA Officer. 

The non-confomnance forms contain incident description, samples affected, possible 
cause, corrective action, and proof of conformance. 

9.3 NON-CONFORMANCE TRACKING 

Once the Non-Conformance is submittedto tiie QA Officer, it is recorded into an Access 
database. This database is able to frack Non-Confomnances by department, analyst, 
test methods, matiix type, etc, 

9.4 REPORTS 

Non-Conformance reports for all departments are given to the Laboratory Director. 
Each department supervisor is also given a Non-Conformance report for his or her 
respective departinents. The report is generated by the type of non-confonnance 
(intemal standard failed, refrigerator temperature out of limits, etc.) and by those non­
conformances that are still outstanding. 

The general manager/ laboratory director will decide the release of the reports having 
non-conformances items. Decision making for releasing the report are based on the 
following; (1) Technical Level -bench level operation, (2) Legal level -QA/QC 
conformance and regulatory, (3) Business -based on client data usage, 

9.5 CLOSURE 

Those non-conformances that are outstanding must be closed by the time the next 
report is issued to management. If these non-conformances are not closed, tiie QA 
Officer must investigate tiie problem and close the non-conformance. 
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10 HOLDING TIMES AND PRESERVATION 

The laboratory confonns to all regulations for holding times and preservations. See 
Appendix G for tables of holding times and preservations (Referenced from EPA SW-846). 
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11 VERIFICATION PRACTICES 

11.1 INTERLABORATORY COMPARISONS 

For interiaboratory performance evaluation samples, ATL utilizes the data to evaluate 
the analyst compared to other analysts in the area. The results ofthe interiaboratory 
comparison are recorded onto the analyst-training file. If there are "unacceptable" 
results, the analyst must submit a Non-Conformance Form. 

11.2 PROFICIENCY TESTING PROGRAMS 

ATL participates in performance evaluation sample analyses as a requirement of 
NELAC (National Level) and ELAP (State Level). The laboratory must perform 
proficiency samples for wastewater, drinking waier and hazardous waste. If there is 
"unacceptable" result, the analyst must submit a Non-Conformance form. A corrective 
action letter is submitted to the State Agency for all analytes that did not pass 
acceptance criteria. Anotiier proficiency sample must be submitted for evaluation. 

11.3 REFERENCE MATERIALS 

Reference materials can be used in the laboratory to verify results against a certified 
vatue. These reference materials are purchased from NIST certified vendors. ATL 
utilizes certified reference materials to validate methods, verify instiximent performance, 
preparation procedures, standard preparation and calibrations. 

11.4 INTERNAL QUAUTY CONTROLS 

The QA Officer conducts internal "blind" performance evaluation samples as part of the 
fraining program. These "blind" performance evaluation samples are submitted to the 
analyst after the initial training has been completed and every 12 months after 
proficiency has been established. All results from the intemal performance evaluation 
samples are evaluated for accuracy. The results are graded on a "PASS/FAIL" system. 
All analytes that "fail" must have a corrective action and a subsequent sample will be re­
submitted. 
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12 LABORATORY AUDITS AND APPROVALS FROM OTHER AGENCIES 

12.1 AGENCY AUDITS 

ATL retains the laboratory approval from National Environmental Laboratory 
Accreditation Program (NELAP) through the Califomia Department of Health Services 
and the Environmental Laboratory Accreditation Program (ELAP). (See Appendix H for 
ATL's Certification). NELAP/ELAP perfonn inspections ofthe laboratory every 2 years. 
Any recorded deficiencies are corrected and a response letter is submitted to ELAP. 

12.2 CLIENT AUDITS 

Clients can audit or inspect the laboratory for confonnance to EPA methods 
and/or specific project requirements. After tiie audit, a fonnal letter describing 
any findings is submitted to the laboratory. All findings will require corrective 
actions and evidence or proof of conformance for the response tetter. 

12.3 INTERNAL LABORATORY AUDITS 

Intemal audits are performed on a quarterty basis but may be perfonned more 
frequently if the QA Officer detennines a need for more frequent audits. An 
intemal audit encompasses Sample Control, Organics, and Inorganics, Items 
checked for include, but are not limited to the following: 

. Runlog are checked for completeness, verification of calculations, and for standard 
traceability. 

• Balances, oven temperatures, refrigerator temperatijres are being recorded. 

. Standard logbooks are checked for completeness and for traceability. 

The interna! audits are documented on checklists during the actual audit. A form 
report is generated based on the findings, and is then disfributed to the General 
Manager, Laboratory Director, and the department supervisors. 

All deficiencies found during an intemal audit are written into a report. The report 
is then given to the General Manager, Laboratory Director, and the department 
supervisor. All corrections must be completed within 10 working days. A follow-
up inspection is perfonned on the outstanding findings. Findings not completed 
are documented in the monthly report to the Laboratory Director and/or General 
Manager. 
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If deficiencies during the intemal audit compromise the quality of data, an 
immediate corrective action is implemented by the QA Officer, department 
supen/isor, Laboratory Director and/or the General Manager (if necessary). 
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13 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Data from formal performance audits ofthe laboratory's activities are reviewed directiy by the 
QA Officer, General Manager, Laboratory Director, and the department supervisors. 

All quality assurance or quality confrol issues are discussed among the QA Officer, General 
Manager, Laboratory Director, and the departinent supervisors. The report can be used as a 
focal point for discussion involving corrective action. Any connective action taken is decided 
with the concun^nce of the unit department supervisors, the QA Officer, and/or Project 
Coordinator, and the Laboratory Director, 

The QA Officer provides a QA/QC management report on a montiity basis to the General 
Manager, The report describes any significant quality assurance problem and/or solution, 
results of performance and system audits, assessment of accuracy and precision data, and 
health and safety issues. At the end of the calendar year, an overall QA/QC report wilt be 
compiled that will outline problems (short-temn and long-term), solutions, areas to improve, 
and long-term goats for the upcorning year. The supervisors, Laboratory Director, and 
General Manager can also make comments and/or suggestions to tiie report 
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ATL Organizational Chart 
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Advanced Technology Laboratories, Inc. 

Ed CcbaJlero 
General Mansger 

Piirl Romnilda 
S&les/Msiktting Manager 

Eildia Rodriguez 
Tech. Opetadona Mgr / l^b Director 

Edear MorrUon 
Tech. Support MuiBger 

EdJRomnaldo 
Finaiice/Accoundng Maonger 
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Operations 

Rdrlle Ro^Hgnex 
Technical Opcntloiu Muuger/ Lab Diiector 

Nsncy SIbucao 
btoigBnio Suptrvisor 

Jose Tcnnrio 
WtlCttm/llnlniiiitiilndop. Oip Ldr 

Rowcni Quizon 
Metnts-CtpUr 

Anslyst ADalysl Lab Tech I Lab Tech I Asatyat 

TBH 
OiganicsScpeivisor 

Isaac Gomez 
Semtvaht3es - Oip Ldr 

AnBlyst U b tech II Tech I Tecbl 

Jim Carney . 
VaUdlM - Gip Ldr 

Analyst Aovlyst 

Caimen AgnOa 
Sample Conbol Supeivisoi 

I 
Analyat 

1 
Spl C B I T6eh I 
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Support 

Myphaoog Mai 
IS/LIMS 

Edgar Morrison 
Techalcal Support Manager 

Ma. Qlen Gesjnundo 
QA/QC 

OleoD Campbell 
HS/RA/Docmnent Control 

Tech I 
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Appendix B 
List of Key Personnel and Responsibilities 
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J ^ ^ i l Advanced Ted?iroiogy Laboratories 
Key Personnel 

Edgar Cabaliero General Manager 

Administration Director/ 
Project Manager 

Supervising and administrating the quality 
assurance program. 
• Ensuring that all general and client-specific 
quality assurance requirements are sti'ictly 
followed. 
• Resolving the lapproval/rejection of deliverable 
client sample data package and/or reports. 

Years of Experience. 
32 Years; 11 years as 
Chemist, 9 years as President 
of CRL, 4 years as President 
of ET&T, 8 years as General 
Manager of ATL 

Education 
B.S., Chemistry 

Puri Romualdo Defining and meeting the project requirements 
including the contractual requirements of the 
NFESC program. 
• Implementing the appropriate quality 
procedures for project activlBes in support of the 
QAPP. 
• Communicating witti the Technical Operation 
Manager and/or QAO relating to QA/QC 
activities. 

32 Years; 11 years as 
Chemist, 10 years as Vice-
President of CRL; 4 years of 
Vice-President of ET&T; 8 
years as Vice-President of 
ATL 

B.S., Chemical 
Engineering 
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Name 
Eddie Rodriguez Laboratory Director/Technical 

Operations Manager 

TBH Organic Supervisor 

• Ensuring that sufficient numbers of qualified 
personnel are eriiployed lo supervise and perfom 
the work of tiie laboratory, 
• Enforcing the QA/QC procedures and 
requirements wltiiin their respective activities and 
areas of specialization. 
• Recommending process improvements and 
corrective actions 
• Maintaining an environment that emphasizes 
an intelligent and responsible approach to 
producing high data quality and accuracy based 
on the SOPs carried out. -

Laboratory Dlreclor.7.5 years 
as department supen/lsor, 3.5 
years as staff chemist. 

• Enforcing ttie QA/QC procedures and 
requirements within their respective activifies and 
areas of specialization. 
• Recommending process improvements and 
corrective actions. 
• Supervising the staff training In the procedures 
described in the standard operating procedures 
(SOPs) as they apply to tiie assigned 
responsibilities of the staff. 
• Maintaining an environment that emphasizes 
an intelligent and responsible approach to 
producing high data quality and accuracy based 
on the SOPs carried out. 

B.S., Chemical 
Engineering 

Nancy SIbucao Inorganic Supervisor 

r'tigiiiiiniJt.-tjt4J 

- Enforcing the QA/QC procedures and 
requirements within their respective activities and 
areas of specialization. 
• Recommending pmcess improvements and 
corrective actions. 
• Supervising the staff training In the procedures 
described in the standard operating procedures 
(SOPs) as they apply to Uie assigned 
responsibilities of the staff. 
• Maintaining an environment tiiat emphasizes 
an intelligent and responsible approach to 
producing high data quality and accuracy based 
on the SOPs can-ied out 

6 Years; 4 years as Chemist, 
2 year supervisor 

B.S Chemical 
Engineering 
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Glen Gesmundo QA/QC Officer Responsible for Implementation and 
monitoring of the laboratory quality assurance 
program 
• Ensuring that all data generated is scientifically 
sound, legally defensible, and of known precision 
and accuracy. 
• Monitoring the QA plan on a periodic basis to 
ensure compliance with the QA objectives of the 
laboratory, 
• Developing and implementing new QA 
procedures within ATL to improve data quality. 
' Conducting audits and inspections of all 
division sections on a periodic basis. 
• Coordinating tiie analysis of performance 
evaluation (PE) samples for all analytical 
divisions on a periodic basis. 
• Evaluating the results; reporting the results to 
the General Manager and appropriate Group 
Leaders; and applying corrective action as 
needed, 
• Establishing and maintaining statistical and 
data records that accurately reflect the quality . 
assurance performance of all analytical divisions, 
• Maintaining and overseeing the master 
sources of all SOPs, training logs and 
completed/full laboratory notebooks. 
• Serving as the in-house client representative 
on all projects inquires Involving data quality, 
issues. 

3 Years; 3 years Organic 
Chemist; 3 months QA Officer 

Education 
M.S.. Agricultural 
Chemistry minor in 
Environmental 
Science 

BS Chemical 
Engineering 
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Appendix C 
Laboratory Lay-Out 
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Appendix D 
List of Instrumentation and Equipment 
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EQUIPMENT LIST 
(updated 03/10/04) 

^tyj 
2 

1 2 

1 

1 j 

2 

1 2 
2 

1 

3 

1 

1 

4 

1 

4 

2 

Qty 

2 

1 

2 

1 

2 

1 

j 3 

3 

2 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Equipment 

Gas Chromatograph 

Gas Chromatograph 

GC Mass Spectrometer 1 

GC Mass Spectrometer 1 

GC Mass Spectrometer 

Purge & Trap Concentrator 

Purge & Trap Concmtrator 

Purge & Trap Concentrator 

Auto Sampler ' 

Auto Sampler 

Auto Sampler 

Data System 

Analytical Balance 

Computers 

Printers 

Equipment 

Gas Chromatograph 

Gas Chromatograph 

Purge & Trap Concentrator 

Purge & Trap Concentrator 

AutoSanq)ler 

Auto Sampler 

; Data System 

Computer 

Printer 

Make 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Tekmar 

Tckmar 

Tekmar 

Tekmar 

Tekmar 

Archon 

Hewlett Packard 

Mettler 

Dell 

Hewlett Packard 

Make 

Hewlett Packard 

Hewlett Packard 

Tekmar 

Tekmar 

Tekmar 

Archon 

Hewlett Packard 

DeU 

Hewlett Packard 

SS^^^^S^^M 
Model 

5890 Series II 

6890 

5971A MSD Quadrapole 

5972 MSD Quadrapole 

5973 MSD Quadrapole , 

LSC 3100 

LSC 3000 

Velocity XPT 

Precept n 

Solatek 72 

5100 

Enviroquant 

BD202 

Optiplex GXI 

Laser Jet4 i 

Model 

5890 Series II w/FTD/PE) 

5890 w/FID/PID , 

LSC 3100 i 

LSC 3000 

Precept n 

5100 

Enviroquant 

Optiplex GXI 

Laser Jet 4, 6P 



rST 
2 

2 

1 

1 

2 

1 

1 

2 

[Q? 
2 

2 

2 

1 

4 

1 2 

2 

6 

Equipment 

Gas Chromatograph 

GC Ma,ss Spectrometer j 

Liquid Auto Sampler 

Liquid Auto Sampler 1 

Data System 

Hood 

Refrigerator 

Computer 

Printer 

Equipment 

Gas Chromatograph 
• 

Gas Chromatograph 

Gas Chromatograph 

Gas Chromatograph 

Liquid Auto Sampler 

I Liquid Auto Sampler 

Liquid Auto Sampler 

Data System 

j Computer 

Conqjuter 

Prioter 

Printer 

Printer 

Hood 

i Refrigexators 

^ H M ^ 
Make 

B 
Hewlett Packard 1 

Hewlett Packard ^ 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Presscott 

VWR 

DeU 

Hewlett Packard 

^ ^ ^ ^ ^ ^ 

HiMSiiWMB^^ 
Model 

6890 

5973 MSD Quadropole [ 

7683 

6890 series 

Enviroquant 

Custom 

Explosion Proof for Standards ^ 

Opteplex GXI 

Laser Jet S | 

Make 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

Hewlett Packard 

|.Hewlett Packard 

\ Hewlett Packard 

Hewlett Packard 

[Dell 

Dell 

Hewlett Packard . 

Hewlett Packard 

Hewlett Packard 

Custom Made 

Various 

Model 

5890 Scries H w/dual BCD i 

6890 Series w/dual ECD t 

5890 1 

5890 Series H w/2 FID 

1 7673 1 

6890 

1 7683 

1 Enviroquant 

Optiplex GXI 

Optiplex GXlOO 

lAser Jet 4 

r.fi,ser Jet 4000 

l«.ser Jet 1100 



Qty 

1 

1 

1 

2 

1 

1 

.1 

1 

3 

2 

Qty 
1 

2 

1 

1 

22 

1 

1 

1 

3 

3 

1 

I^^^^B^l^M^V^^^^^^^^^ 
Equipment 

Inductively Coupled Plasma 

Inductively Coupled Plasma 

Inductively Coupled Plasma Mass 
Spectrophotometer 

Auto Sampler 

TJA Auto Sampler 

CMQer 

Chiller 

Analytical Balance 

Computer 

Printer 

Equipment 

Atomic Absorption Spectrometer 

Autosampler 

Graphite Furnace 

Mercury Cold Vapor Analyzer 

AAlJunps 

AutoDiluter 

Centrifiige 

Hood 

Data System 

Computer 

Printer 

Make 

Thermo Jarrell Ash 

Perldn Elmer 

Perkia Elmer 

Perkin Elmer 

Thermo Janell Ash 

Polyscience 

Neslab 

Sartorius 

Dell 

Hewlett Packard 

Make 

Perkin Elmer 

Perkin Ehner 

PerkmEhner 

Perkin Ehner 

PE 

Perkin Ehner 

Centrifuge International 

Prescott 

Perkin Ehner 

Dell 

Hewlett Packard 

I^^^I^JMW 
Model 

ICAP 61E Trace Simultaneous 

Optraia4300DV 

FT,AN6100 

AS91,AS93phis 

TJA 

BAIOOS 

Optiplex Gxl, GXI50,Ga+ 

Laser 4000/Laser 4100 

Model 

AAnalyst 300 

AS-90 

AAnalysteOO 

FIAS400 

Various Elements 

Autoprep-50 

Model HN 

Custom 

AAnalyst 

Gxa,GXl,Gnt 

LaserJet 4 L ' 



p^H^^ i^^^^B^^ l f f i ^^^^ l i i l ^ l ^S^PP i^^^ l l l ^ l iH^ i iE i l i i ^ i ^^^ i^^^^^ 
Qty 

Qty 

Equipment 
TOC Analyzer wit Boat -Sampler 

TOX Analyzer 

Ion Chromatograph 

Ion Chromatograph 

Ion Chromatograph 

Data System i 

Data System 

Auto Sampler 

Computer 

Computer 

Computer 

Refrigerator 

Printer 

Printer 

Conductivity meter 

Equipment 
Analytical Balance 

COD Block Heater 

Convection Oven 

Cyanide Distillation Set-up 

Flash Point j^paratus 

HotPlate/Stirrer 

Muffle Furnace 

Oil and Grease Extraction Set-up 

pH Meter 

DO Meter 

Phenol Distillation Set-up 

Specific Ion Electrodes 

Turbidimeter 

UV/VIS Spectrophotometer 

Nano Pure System 

Computer 

1 Printer 

Incubator 

Hood 

Make 
Dorhman 

Dorfaman 

Dionex i 

Dionex 

Dionex 

Dorhman 

Dionex 

Dionex 

NEC 

Dell 

Toshiba 

Epson 

Hewlett Packard 

Orion 

Make 
Sartorius 

Hach 

Scientific Products 

Andrews 

Precision Scientific 

Cormng/Thennolyne 

Thermolyne 

I Horizon/JTBaker 

i Orion 

Orion 

Witeg 

Orion 

Le Motte 

Thermo 

Bamstead 

Dell 

1 Hewlett Packard 

Precision Scientific 

Prescott 

Model 
DC-190 for water & soil 

DX-2000 for water &. soil 

ICS-2000 

DX-4500 series 

DX-lOO 

Integrated w/instxument 

Integrated w/jnstrument 

AS40 

C^plex 433s/Mx/Infinia , 

OptiplecGXi 

Penthmi 

LQ570 

Laser JetlUSi 

115 

SPISO 

DK-3 

MIDI-Cyanide 

Pensky Marten Closed Cup 

PC-IOI 

Furnace 1400 

SPE-DEX SOOOXL/Speed Disk 

720A 

:720A 

Custom 

Miscellaneous 

2008 

1 Helios Gamma 

Optiplex GXUGXIIO.GXIOO 

Laser 4050N 

1 Low Temp. Incubator 815 

Custom 



Qty 

4 

2 

2 

8 

1 

1 

2 

3 

8 

2 

1 

6 

2 

1 

3 

5 

I 

K B I ^ ^ ^ ^ ^ ^ ^ H 
Equipment 

Hot Block Digester 

Acid Proof Cabmets 

Fire Proof Cabinets 

Hot Plate 

Shaker 

Labeler 

Computer 

Fume Hood 

Fume Hood 

Sonicator 

STLC Extractor 

TCLP ZHE Extractor 

TCLP Bottle Extractor 

TCLP Rotator 

Top Loading Balance 

TurboVap Concentrator 

Refrigerator 

^ ^ ^ ^ ^ ^ ^ ^ ^ 
Make 

AJ Scientific/Env.Express 

Coming/Linberg/Thermolyne 

Labline 

Zebra 

DeU 

Labconco 

Prescott 

Tekmar 

Env. Express 

Miliipore 

Millipore 

Environmental Ejqpress 

Mettler 

Zymark 

^ ^ ^ S ^ ^ ^ ^ S i 
Model 

Various 

Orbit Shaker 

Z4000 

Optiplex GXlOO, GXi 

Custom 

Various 

DB202 

TuiboVap 500 



i ^ T 

9 

12 

14. 

5 

1 I 

1 

| 2 

2 , 1 

1 

1 1 

jQty 

1 

, I 

j I 

j 1 

20 

1 

2 

1 2 

|. 1 

' 1 

1 

1. 

;2 

1 

I 1 

• ^ 

1 

1 

1 1 

2 

^^^^^^^^^H 
Equipment 

First Aid Kits 

Fire Extinguishers 1 

Half Face Masks I 

Portable Eye Wash/Plumbed 

Safety Shower , 

SCBA-5 minute 

SCBA-30 minute j 

SCBA-15 minute I 

Spill Containment Set-up 

Spill Kit 

Equipment 

pH Meter 

Conductivity meter 

Turbidimeter 

Top Loading Balance 

Sample Coolers 

Walk-in Refrigerator 

WaDc-in Refrigerator 

1 Computer 

Computer 

Printer/Copier/Fax 

; Printer 

Fume Hood 

1 Bailers/Sampling Thief 

Field Truck 

1 HjS monitor 

pH meter 

j Steam Cleaning Equipment 

Utility Vehicle 

1 Utility Vehicle 

1 24-hr Composite Sampler 

||i|aaffl|mmffl|E^||amffiMa|^Mi^ 

M a k T ^ ™™™«M^ 

Lab Safety Products 

Underwriter Laboratories 1 

3M 

Fend-all Company 

Lab Safety Supply 

North 

North 

Scott 

Labconco 

tjibconco 

Make 

VWR Scientific 

Orion 

LeMott 

Sartorius 

Miscellaneous 

Norlake 

Norlake 

Dell 

Dell 

1 Hewlett Packard 

Hewlett Packard 

Presscott 

Chevy 

VWR 

j Hotsy 

GMC 

Chevrolet 

ISCO 

^M 
Model 

Various 

First Alert 

With Organic Vapor Cartridges 1 

EyeSaline 

800 Series 

^ ^ 
Mode! 1 

2000 

115 

208 

B3103 

Various sizes | 

4°C coolers for Volatile 

1 4''C coolers for Volatile/Soil 1 

Optiplex GXI 

Optiplex SX 270 j 

LaserJet 3150 

Laser Jet 5P 

1 Custom 

imiHHi^^i 
S-10 

2000/3000 series 

Safari 

1 Blazer 

1 2910 



sws 

2 

2 

2 

2 

2 

1 

1 

jT . 

1 

1 

1 

2 

2 

Equipment 

Computer 

Computer 

Printer 

Copier 

Printer/Fax Machine 

Scanner 

e-Cahmet 

Server 1 

Server 2 

Server 3 

Server 4 

Barcode Printer 

Barcode Scaimer 

Make 

DeU 

DeU 

Hewlett Packard 

Hewlett Packard 

Minolta 

Ricoh 

Ricoh 

I DeU 

DeU 

DeU 

DeU 

Zebra 

Metrologic 

^^^^Ig^^gg^^^ 
Model 
GX260,GX240 j 

GXI, Precision 450 

Laser Jet 4000, Deskjet 820CSE 

990CX1 
A 1 

Di520/EP8600 | 
• 

IS4500E 

45332 

I^HHBBIiiP^^^ri 
UMS Server 

Data File 

LIMS backup server 

Email 

Z4000' 

MS 6720 
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ATL Chain-of-Custody Fomi 
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CHAIfM OF CUSTODY RECORD PS. ol 

A M ^ Advanced Ticlutology 

^ '^W^ Laboratories 

3275 Walnut Avenue 
Signal Hill, CA 90807 
(562) 989-4045 ' Fax (562) 989-4040 

FOR LABORATORY USE ONLY: 
Method of Transport 

CllenI D 
ATL D 
CA OverN D 
FEDEX D 
Olfior: 

SaipplB Condlllon Upon Rscelpl 

t.CHILLED YO NO -f-SEALH) Y D N O 

2. HEADSPACE (VOA) YD NO 5,1 OF SPLS MATCH COC Y O N D 

ICONTAfNERIMTACT YD ND e.PHESERVED . Y D N D 

PreservBllves: 
H=Hcl N=HNOi S=HiSO. C=4-C 
2=2n(AC). 0=.NaOH T=NaaS.Oi 



Appendix F: 
Tables of Instrument Calibration, Laboratory QC Procedures 

and Corrective Actions 
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Appendix F. Summary of Instrument Calibration, Laboratory QC Procedures and Corrective Acfions. 

Method EPA 8260B/EPA 624 (Volatile Oruanlcs by GC-MS) 
QC Check 
Check of mass spectral 
ion intensities using 
BFB 
Five point calibration 

Second Source 
calibration verificaHon 

Continuing Calibration 
Verification (CCV) 

Intemal Standards 

Method Blank 

Laboratory Control 
Sample (LCS) 

Minimum Frequency 
Prior to Initial 
calibration and 
calibration verification 
Initial calibration prior 
to sample analysis 

With each initial 
calibration 

Beginning of each 
analytical sequence 
and every 12 hours for 
Method 8280B and 24 
hours for Method 624. 
Each calibration 
standard and sample 

One per batch of 20 
samples 
Minimum of one LCS 
per batch of 20 
samples. 

Acceptance Criteria 
As listed In SW8260B 

Bromofonn, chloromethane, 1,1-
dlchloro6thane ave. RF>0.1. All other SPCCs 
ave. RFsO.30. For CCCs, %RSD ^ 0 . 
For Target Analytes: 
1. Ave of RF: mean %RSD for all analytes ^ 
15% . 
2. Linear Regression: r^=0.99 
Bromoform, chloromethane, 1,1-
dichloroethane ave. RF>0.1. All other SPCCs 
ave. RFa0.30. For CCCs, %RSD^O%. 
Bromoform, chloromethane, 1,1-
dlchloroethane ave. RF>0.1. All other SPCCs 
ave. RF20.30. For CCCs, %RSD ^ 0 % . 

IS area for sample must be within -50% to + 
200% of last calibration verification standard. 
IS RT for sample rnust be ± 30 seconds ofthe 
IS RT in calibration verification standard. 
All analytes < PQL. 

In house established limits. 

Corrective Action 
Evaluate system. Retune Instrument. 

Evaluate System. Repeat initial calibration. 

If mean %RSD exceeds 15%, choose linear 
regression. 

Correct profcilem, then repeat initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 

a.Check calculations, standard preparation, 
instrument malfunction and sample 
Interferences. Rerun the sample, 
b. Recalibrate the instrument 
Investigate source of contaminafion. Clean 
Instrument If necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for instrument 
malfunction. Rerun the LCS. 
b. If out the second time, recalibrate and 
reanalyze the entire batch. 
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Method EPA 8260B/EPA 624 (Volatile Organics by GC-MS) continued 
QC Check 
Retention fime(RT) 
evaluation 

Matrix spike/matrix 
spike duplicate 
(MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Each sample 

One MS/MSD per 
batch of 20 samples. 
Same spiking analytes 
as LCS. 

Added to every 
sample including 
standards and blanks 
prior lo analysis. 
One per Instrument 
per year. 

Acceptance Criteria 
Relative retention time (RRT) within ± 0.06 
units of RRT In continuing calibration 
standard. 
In-house established limits. 

• 

In-house established limits. 

For all analytes MDL should be < PQL. 

Corrective Action 
Correct problem. Check for Interferences. 
Reanalyze all affected samples. 

Check for standands preparation. Check for 
interferences. Review against LC6 recoveries 
to look for trends, if poor recovery is Indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
criteria batch is validated by the LCS. 
a.Check for instrument malfunction. Check for 
sample interference. Rerun the sample, 
b. Recalibrate the instrument. 

Check instrument Re-do MDL. 

^ 
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IWethod EPA 82700/625 (Semlvolatne Organics by GC-MS 
QC Check 
Check of mass spectral ion 
intensities using DFTPP. 
Five point calibration 

Second Source calibration 
verification 
Continuing Calibration 
Verification (CCV) 

Internal Standards 

Method Blank 

Laboratory Control Sample 
(LCS) 

Minimum Frequency 
Prior to initial calibration and 
calibration verification 
Initial calibration prior lo 
sample analysis 

With each initial calibration 

Beginning of each analytical 
sequence and every 12 
hours for Method 8270C and 
24 hours for Method 625. 
Each calibration standard 
and sample 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

Acceptance Criteria 
As listed In SW8270C 

All SPCCs ave. RF^O.050. and 
CCCs %RSD ^ 0 % . 
For Target Analytes: 
1. Ave of RF: mean %RSD for 
all analytes ^ 15%. For Method 
625, all target analytes %RSD 
5 35. 
2. Linear Regression: r^=0.99 
All SPCCs ave. RF2:0.05O. and 
CCCs %RSD S20% 
All SPCCs ave. RF^0.050. 
and CCCs %RSD s30. For 
Method 625, all analytes must 
b e ^ 0 % . 
IS area for sample must be 
within -50% to + 200% of last 
calibration verification 
standard. IS RT for sample 
must be ± 30 seconds of the IS 
RT in calibration verification 
standard. 
All analytes < PQL. 

In house established limits. 

Corrective Action 
Evaluate system. Retune Instrument 

Evaluate System. Repeat initial calibration. 

If mean %RSD exceeds 15% for Method 
8270C and 35% for Method 625.choose linear 
regression. 

Correct problem, then repeat initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
ia.Check calculations, standard preparation. 
Instrument malfunction and sample 
interferences. Rerun the sample, 
b. Recalibrate the Instmrnent 

Investigate source of contamination. Clean 
Instrument if necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the entire 
batch. 1 

< & 
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Method EPA 8270C/625 (Semivolatile Organics by GCMS continued 
QC Check 
Retention time(RT) evaluation 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Each sample 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
Including standards and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
Relative retention time (RRT) 
within ± 0.06 units of RRT in 
continuing calibration standard. 
In-house established limits. 

In-house established limits. 

For all analytes MDL should be 
< PQL 

Corrective Action 
Correct problem. Check for interferences. 
Reanalyze all affected samples. 

Check for standards preparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If poor recovery Is Indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, If LCS passed QC 
criteria batch is validated by the LCS. 
Check for Instrument malfunction. Check for 
sample interference. Re-extract and rerun the 
sample. 

Check instrument Re-do MDL. 
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Methods EPA 801 SB (Total Volatile Petroleum Hydrocarbons by GC/FID [Gas]) 
QC Check 
Five point calibration 

Second Source calibration 
verification 
Continuing Calibration 
Verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 
With each initial calibration . 

Beginning of each analytical 
sequence and after every 12 
hours. 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
including standards and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
AveRF:%RSD^20 

RF for analyte within 15% of 
average RF. 
RF for analyte within 15% of 
average RF. 

All analytes < PQL. 

In house established limits. 

In-house established limits. 

In-house established limits. 

For ail analytes MDL should be 
<PQL 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat Initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
instrument if necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for Instrument 
malfunction. Rerun the LCS. 
b. If out the second time, re-prepare the entire 
batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If poor recovery is indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
criterlabatch is validated by the LCS. 
a.Check for instrument malfunction. Check for 
sample interference. Re-extract and rerun the 
sample. 
b. Recalibrate the Instrument 
Check instrument. Re-do MDL. 

•^pPM^P 
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EPA 801 SB (Total Extractable Petroleum Hydrocarbons by GC/FID[Dlesel)) 1 
QC Check 
Five point calibration 

Second Source calibration 
verification 
Continuing Calibration ; 
Verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Surrogate Spike 

MDL study 

i Minimum Frequency 
Initial calibration prior to 
sample analysis 
With each initial calibration 

Beginning of each analytical 
sequence and after every 12 
hours. 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
including standanjs and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
Ave RF: % RSD ^ 20 

RF for analyte within 15% of 
average RF, 
RF for analyte vrithin 15% of 
average RF. 

All analytes < PQL. 

In house established limits. 

In-house established limits. 

In-house established limits. 

For all analytes MDL should be 
< PQL 

1 Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
Instrument if necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for Instrument 
malfunction. Rerun the LCS. 
b. If out the second time, re-prepare the entire 
batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If poor recovery is indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
criteriabatch is validated by the LCS. 
a,Check for instrument.maifunction. Check for 
sample interference. Re-extract and rerun the 
sample. 
b. Recalibrate the instrument 
Check Instrument Re-do MDL. 
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EPA 8021B ([BTEX + MTBE] Aromatic Haiogenated Vo 
QC Check 
Five point calibration 

Second Source calibration 
verification 
Continuing Calibration 
Verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 
With each initial calibration 

Beginning of each analytical 
sequence and after every 12 
hours. 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
Including standards and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
AveRF:%RSDs20 

RF for analyte within 15% of 
average RF. 
RF for analyte within 15% of 
average RF. 

All analytes < PQL. 

In house established limits. 

In-house established limits. 

In-house established limits. 

For all analytes MDL should be 
<PQL 

latiles 
Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
investigate source of contamination. Clean 
insfrument If necessary and rerun blank. 
a.Cbeck calculations. Check standards 
preparation. Check for Instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the entire 
batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If poor recovery is indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
criteriabatch Is validated by the LCS. 
a.Check for instrument malfunction. Check for 
sample interference. Re-extract and rerun the 
sample. 
b. Recalibrate the instrument 
Check Instrument Re-do MDL. 
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EPA 8081A (Organoch lo r i ne Pest ic ides 
QC Check 
Pesticide Evaluation 
Mix (Breakdown 
check using DDT and 
Endrin) 
Five point calibration 

Second Source 
calibration verification 

Continuing 
Calibration 
Verification (CCV) 

Method Blank 

Laboratory Control 
Sample (LCS) 

Matrix spike/matrix 
spike duplicate 
(MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Prior to Initial calibration and 
continuing calibration 
verification 

Initial calibration prior to 
sample analysis 

With each initial calibration 

Beginning of each analytical 
sequence and after every 12 
hours. 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
including standards and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
Calculated % breakdown must be s 15% for 
both Endrin and DDT. 

1 . A V B R F : % R S D < 2 0 
2. Linear regression: r* > 0.99 
3. RSD Averaging: Ave % RSD for all 
analytes Including surrogates must be ̂  
20%. 
RF for analytes within 15% of average RF 
or average of all % RSD for all analytes and 
surrogates is :S 15%. 
RF for analytes within 15% of average RF 
or average of all % RSD for all analytes and 
surrogates is 5 15%; 

/Ml analytes < PQL. 

In house established limits. 

In-house established limits. 

In-house established limits. 

For all analytes MDL should be < PQL. 

• 

Corrective Action 
Evaluate system. Perform maintenance. Re­
analyze PEM. 

Evaluate system. Repeat calibration. 

Con-ect problem, then*repeat initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean' 
instrument If necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for Instrument malfunction. 
Rerun the LCS. 
b. If out the second time, rep-repare the entire 

. batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries to 
look for trends. If poor recovery is indicative of 
laboratory problems, re-prepare and re-analyze 
batch. Otherwise, if LCS passed QC criteria batch 
is validated by the LCS. 
a.Check for instrument malfunction. Check for 
sample interference. Re-extract and rerun the 
sample, 
b. Recalibrate the Instrument 
Check instrument Re-do MDL. 
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EPA 8082 (Polychlorinated Biphenyls [PCBs]) 
QC Check 
Five point calibration 

Second Source calibration 
verification 

Continuing Calibration 
Verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Surrogate Spike 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 

With each initial calibration 

Beginning of each analytical 
sequence and after every 12 
hours. 

One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
including standards and 
blanks prior to analysis. 

One per instrument per year. 

Acceptance Criteria 
1.AveRF:%RSD5 20 
2, Linear regression: ^ > 0.99 
3. RSD Averaging: Ave % RSD for 
all analytes including surrogates 
must be <. 20%. 
RF for analytes within 15% of 
average RF or average of all % 
RSD for all analytes and 
surrogates is 5 15%. 
RF for analytes within 15% of 
average RF or average of all % 
RSD for all analytes and 
surrogates is 515%. 

. All analytes < PQL. 

In house established limits: 

In-house established limits. 

In-house established limits: 

For all analytes MDL should be < 
PQL 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat Initial calibration 

a. Evaluate system. Correct problem. Rerun 
standard. 
b. Reprep standards and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
instrument if necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the entire 
batch. 
Check for standards prisparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If pobr recovery is indicative 
of laboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
critera batch is validated by the LCS. 
a.Check for Instrument malfunction. Check for 
sample Interference. Re-extract and rerun the 
sample. 
b. Recalibrate the Instrument. 
Check instrument Re-do MDL. 
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Method EPA 6010B (Metals by ICP) and 200.8( Metals by ICPMS). 
QC Check 
Initial Calibration 

Initial calibration verification 
(second source) ICV' 
Initial Calibration Blank (ICB)/ 
Continuing Calibration Blank 
(CCB) 
Interference Check Standard AB 
(ICSAB) (For ICP only) 

Continuing calibration 
verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Internal Standard (200.8 only) 

MDL Study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 
With each initial calibration 

After initial calibration, every 
10 samples, and at the end 
of analytical sequence. 
At the beginning of analytical 
sequence. 

After every ten samples and 
at the end of the analytical 
sequence. 
One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Added to every sample 
including standards and 
blanks prior to analysis. 
One per instrument per year. 

Acceptance Criteria 
r>0.995 

Within 10% of expected value. 

All analytes < PQL. 

Within 20% of expected value. 

Recoveries within ± 10% of 
expected value. 

Ail analytes < PQL. 

Iri house established limits. 

• 

In-house established limits. 

60-125% of ICB's IS intensity 

For all analytes MDL should be 
<PQL. 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct pnabiem, then repeat initial calibration 

Investigate source of contamination. Clean 
instrument if necessary and rerun blank 

a.lnvestigate source of Interference. Correct 
instrument if necessary and rerun ICSAB. 
b. Adjust interelement correction factors. 
Recalibrate the instrument 

a. Evaluate system. Rerun standard. 
b. Reprep standard and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
instrument If necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the entire 
batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries 
to look for trends. If poor recovery Is indicative 
of laboratory problems, re-prepare and re­
analyze batch. Othenwise, if LCS passed QC 
uileria batch is validated by the LCS. 
a.Check for instrument malfunction. Check for 
sample interference. Rerun the sample, 
b. Recalibrate the instrument 
Check instrument Re-do MDL. 
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EPA 7000 serles( Metais by AA) 
QC Check 
Initial Calibration (minimum of 3 
standards and a calibration 
blank) 
Initial calibration verification 
(second source) ICV 
Initial Calibration Blank (ICB)/ 
Continuing Calibration Blank 
(CCB) 
Continuing calibration 
verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 

With each initial calibration 

After initial calibration, every 
10 samples, and at the end 
of analytical sequence. 
After every ten samples and 
at the end of the analytical, 
sequence. 
One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

One per Instrument per year. 

Acceptance Criteria 
r> 0.995 

Within 10% of expected value. 

All analytes < PQL. 

Recoveries within ± 10% of 
expected value. 

All analytes < PQL. 

In house established limits. 

In-house established limits. 

For all analytes MDL should be 
< PQL. 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeal initial calibration 

Investigate source of contamination. Clean 
instrument if necessary and rerun blank 

a. Evaluate system. Rerun standard. 
b. Reprep standard and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
Instrument if necessary and rerun blank. 
a.Check calculations. Check standanJs 
preparation. Check for instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the entire 
batch. 
Check for standards preparation. Check for 
Interferences. Review against LCS recoveries 
to look for trends. If poor recovery is indicative 
oflaboratory problems, re-prepare and re­
analyze batch. Otherwise, if LCS passed QC 
criteria batch is validated by the LCS. 
Check instrument Re-do MDL 
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EPA 300.0 
QC Check 
Initial Calibration (minimum of 3 
standards and a calibration 
blank) 
Initial calibration verification 
(second source) ICV 
Initial Calibration Blank (ICB) 

Continuing calibration 
verification (CCV) 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 

With each Initial calibration 

After initial calibration, every 
id samples, and al the end 
of analytical sequence. 
After every ten samples and 
at tfie end of the analytical 
sequence. 
One per batch of 20 samples 

Minimum of one LCS per 
batch of 20 samples. 

One MS/MSD per batch of 
20 samples. Same spiking 
analytes as LCS. 

Twice a year per instrument. 

Inorganic. Anions by IC) 
Acceptance Criteria 
r > 0.995 . 

Within 10% of expected value. 

All analytes < RL, 

Recoveries within ± 10% of 
expected value, 

All analytes •>: RL. 

80-120% 

80-120% 

For all analytes MDL should be 
< PQL 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat initial 
calibration 
Investigate source of contamination. Clean 
instrument If necessary and rerun blank 

a. Evaluate system. Rerun standard. 
b. Reprep standard and recalibrate. Rerun 
affected samples. 
Investigate source of contamination. Clean 
instrument if necessary and rerun blank. 
a.Check calculations. Check standards 
preparation. Check for Instrument 
malfunction. Rerun the LCS. 
b. If out the second time, reprepare the 
entire batch. 
Check for standards preparation. Check for 
interferences. Review against LCS 
recoveries lo look for trends, if poor 
recovery Is indicative of laboratory 
problems, re-prepare and re-analyzs batch. 
Otherwise, if LCS passed QC criteria batch 
is validated by the LCS. 
Check Instrument Re-do MDL. 
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Spectrophotometer Tests 
Calibration QC Check 
Initial Calibration 

Initial calibration verification 
(second source) ICV 
Continuing Calibration 

Method Blank 

Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

MDL study 

Frequency 
Initial calibration prior to 
sample analysis 
With each initial calibration 

Every 20 samples 

Every 20 samples 

Every 20 samples 

Every 20 samples 

One for each test per year. 

Acceptance Criteria 
r> 0.995 

Within 10% of expected value. 

± 10% 

<PQL 

80 -120% 

80-120% 

For all analytes MDL should be 
< PQL 

Corrective Action 
Evaluate system. Repeat calibration. 

Correct problem, then repeat initial calibration 

a. Evaluate system. Rerun standard. 
b. Reprep standard and recalibrate. Rerun affected 
samples. 
Investigate source of contamination. Clean instrument 
if necessary and rerun blank. 
a. Check calculations. Check standards preparation. 
Check for instrument malfunction. Rerun the LCS. 
b. If out the second lime, reprepare the entire batch. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries to look 
for trends. If poor recovery Is indicative of laboratory 
problems, re-prepare and re-analyze batch. 
Othervi/ise, if LCS passed QC criteria batch is 
validated by the LCS. 
Check Instrument Re-do MDL 

Titration Tests I 
QC Check 
Titrant standardization 

Method Blank 
Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Minimum Frequency 
Every 20 samples 

Every 20 samples 
Every 20 samples 

Every 20 samples 

Acceptance Criteria 
Within 5% of expected 
concentration 
< PQL 
80-120% 

80-120% 

Corrective Action 
Check calculations and standard preparation. 
Reanalyze. 
Investigate source of contamination. Reanalyze. 
a.Check calculations. Check standards preparation. 
Rerun the LCS. 
b. All samples (Including QC samples) must be 
reanalyze if LCS falls. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries to look 
for trends. If poor recovery Is indicative of laboratory 
problems, re-prepare and re-analyze batch. 
Otherwise, if LCS passed QC criteria batch is 
validated by the LCS. 
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pH 
QC Check 
Three Buffers 

Buffer Check 

Duplicate 

Minimum Frequency 
Beginning of use / new 
chemist 
Every 10 samples and at the 
end of the sample batch. 
Every 10 samples 

Acceptance Criteria 
Within 0.1 unit of true value 

Within 0.1 unit of true value 

% RPD must be < current 
control limits 

Corrective Action 
Recalibrate instrument 

Recalibrate instrument 

Reanalyze original sample and sample duplicate. 

Gravimetric Tests I 
QC Check 
Balance Check 
Method Blank 
Laboratory Control Sample 
(LCS) 

Matrix spike/matrix spike 
duplicate (MS/MSD) 

Sample Duplicate 

Minimum F'requency 
Beginning of use. 
Every 20 samples 
Every 20 samples 

Every 20 samples 

Every 20 samples 

Acceptance Criteria 
Within current control limits. 
<PQL 
80-120% 

80-120% 

RPD: 20% 

Corrective Action 
Recalibrate instrument 
Investigate source of contamination. Reanalyze. 
a.Check calculations. Check standards preparation. 
Rerun the LCS. 
b. All samples (including QC samples) must be 
reanalyze if LCS fails. 
Check for standards preparation. Check for 
interferences. Review against LCS recoveries to look 
for trends. If poor recovery is indicative of laboratory 
problems, re-prepare and re-analyze batch. 
Otherwise, if LCS passed QC criteria batch is 
validated by the LCS. 
Reanalyze original sample and sample duplicate. 
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DIstiliation Tests ^Spectrophotometer Tests 
QC Check 
Initial Calibration 

Continuing Calibration 

Method Blank 
Laboratory Control Sample 
(LCS) 

Matrix Spike / Matrix Spike 
Duplicate (MS/MSD) 

MDL study 

Minimum Frequency 
Initial calibration prior to 
sample analysis 
Every 20 samples 

Every 20 samples 
Every 20 samples 

Every 20 samples 

One for each test per year. 

Acceptance Criteria 
r > 0.995 

± 10% 

<PQL 
80-120% 

80-120% 
(70-120%: sulfide) 

For all analytes MDL should be 
<PQL 

Corrective Action 
Evaluate system. Repeat calibration. 

a. Evaluate system. Rerun standard. 
b. Reprep standard and recalibrate. Rerun affected 
samples. 
Investigate source of contamination. Reanalyze. 
a.Check calculations. Check standards preparation. 
Rerun the LCS. 
b. All samples (Including QC samples) must be 
reanalyze if LCS fails. 
Check for standards preparation. Check for 
Interferences. Review against LCS recoveries to look 
for trends. If poor recovery is indicative of laboratory 
problems, re-prepare and re-analyze batch. 
Othepfl̂ ise, If LCS passed QC criteria batch is 
validated by the LCS 
Check InstrumenL Re-do MDL. 
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Appendix G 
Tables of Holding Times & Preservation 

Ad- raacad Teehooiogy fv'm ^ a - r a a c a a ± ^cnootosy 
£S Lj>borair>rics ^^^^ ^"^""' Aveiute Signal Hill CA 90755 Tel: 562-989-4043 Fax: 562-98^-4040 



Holding Ttmes and Preservation 
N a m e 

Inoraanlc Tests: 
Acfewty 
AJkaOnltv 

1 AimnonlB 
Biochemical Oxyoen Demand 
Birmtde 
Biocbemical Oxygen Demand 
Chemtca) Oxyqen Demand 

1 Chloride | 
Chlorine, total residual 
Cotar 

1 CyanMe, tntnl and amenable 

1 Fluoride 
i Hanlness 
JDH 
i K)eldahi and organic nhroaen 
1 Metals: 
1 Chromium VI 
1 Mercury 
1 Metals, except Chromium VI and 

Moarry 
Nttrsts 
NKrate-nftrite 
Niirfte 
Oil and Grease 

.! Organic cartoon 

Orthophosphate 
Dissolved Oxygen 

1 Phenols 
Phosphorus (eiemental) 
Phosphorus, total 
Residue, total 
Residue, filterable 

' R e s U ^ nonfitterabte (TSS) 
Residue, Ssttleebie 
Baeldue, Votatite 
9i ica 
Soedfic Conductance -

1 SUtfBiB 
1 Sulfide 

1 Sulfite 
8 Surfactants 
1 TemDerature 
1 Turtrfdity 
1 Oreianic Tests; 
1 Purqeable Halocarbons 
1 Puraeable Aromallc Hvdnacarbons 
1 Vatafile Orqanics 
1 Pestictdes and PCB 

1 PolynucJear Anamaiic Hydrocarbons 

1 Base/NeutralE, Acids 

Container 

P,G 
P,G 
P.G 
P.G i 
P.G 1 
P,G 
P.G I 
P.G 
P.G 
P,G 
P,G 

P, G 
P.G 
P.G 
P.G 

P.G 
P,G 
P.G 

P.G 
P.G 
P.G 
G 
P.G 

P.G 
G 
Gonly 
G 

IP, G 
P.G 
P.G 
P.G 
P.G 
P.G 
P 
P.G 
P,G 

i P . G 

P,G 
P.G 

I P.G 
P.G 

G, Tefton-iined septum 
G. Teftan-llned septum 
G. Tefton-linBd septum 

^ G (amber), Tafton-Jined cap 

G,Tenon-lined cap 

G (amber), Teflon-Uned cap 

Preservation 

Cool, 4''C 
Cool. 4''C 
Cool,4''C,HjS04tDpH<2 
Cod, 4''C 1 
htone RequlTBd 
Cool, 4'C 
Cod,4''C,H^O*topH<2 
None RequiTBd 1 
None Required 1 
Coot, 4*'C 
CnnI, 4''C. NaOH to pH>12, 0.6 | 
g ascorbic add 
None Required 
HNOs to pH<2, HiSOi to pH<2. 
NoneRequiiBd 
CooU't-, HsS0*topH<:2 .. 

Cool, 4 t 
HN03tapH<2 
HN03topH<2 

Cool, 4''C 
Cool. 4°C, HjSQito pH<2 
Cool, 4 t : . 
Cool,4''C, HjSO4to0H<2 
r/xrf,4°C,HclorHjS04tD . 
0H<> 
RterlinmediateiY. cwjl, 4''C 
None Required 
Cool,4°C,HjSOitDpH<2 
Cool,4"C 
Cool, 4''C, HjS04 to pH<2 
Cool,4°C 
Cool.4''C 
Cool,4°C 
Coot.4»C 
Cool, 4"C 

i CooU'C 
Cool. 4''C 
Coot.4''C 
Cool, 4''C, add zinc acetate 
plus KXiium hydroxide to pH>9 
NoneReouited 
Cool, 4''C 
None Required 
Cool,4t; 

Coot, 4''C 
Cool, 4^C, 
Cool.4"C,HCLtDpH<2 
.Cool. 4''C 

Cool. 4''C. stare in the darK ' 

j Cool, 4''C 

M a x i m u m Holding Times 

14 days | 
14 days 
28 days 
48 hours - | 
28 days | 
48 hours | 
28 days | 
28 days | 
Analyze ImmediaielY | 
48 hours 
14 days i 

28 days 
Smonths 
Analyze imrpediately 
2BdBys 

24 hours 
28 davs 
6 months 

4B hours 
2Bdavs 
48 hours 
2Bdav5 
28 days 

48 hours ^ H L 
Aralyze immediately ^ H 
2Bdays ~ 
48 hours 
28 days 
7 days 
7 days 
7 days 
48 hours 

; 7days 
28 days 
28 days 
28 days 
7 days 

Analyze immediately 
48 houts 
Analvze immediately 
48 hours 

14 days 
1 14 davs 
1 14 days 
. 7 days unffi ex&sction 
L 40 cteys after earacHon 

7 days until extraction 
40 days after extraction 

, 7 days until extraction 
1 40 days after extractior. 

'£̂  
Adranced Technology 

Laboratories 
3275 fyaltna Avemie Signal Hill. CA 90755 Tel: 562-989-4045 Fca: 562-989-4040 



Appendix H 
ATL's Laboratory Certifications 
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STATE OF CALIFORNIA 
DEPARTMENT OF HEALTH SERVICES 

ENVIRONMENTAL LABORATOIIY ACCREDIIATION PROGRAM 
NELAP - RECOGNIZED 

ACCREDITATION 

Is .hereby granted to • 

ADVANCED TBGHNaLOGY LABORATORIES 

3275 WALNUT AVENUE 

i 
SIGNAL HELL, CA 90755 

Scope of accreditation is limited to the 
"NELAP Fields of Accreditation" . 

which accompanies this Certificate. 

Continued accredited status depends on suecessjEul 
ongoing participation in the program 

This Certificate is granted in accordance with provisions of 
Section 100825, et seq. ofthe Health and Safety Code. 

Certificate No:. 
Expiration Date: 
Effective Date: 

02107CA 
05/31/2005 
05/31/2004 

Berkeley, California 
subject to forfeiture or revocatioa. 

(7 ' / . 
C. k^l^j 

k l 
GeorgC C. Kulasingsm, ;?ii.D. 
Prograin Chief 
Environmental Laboratory Accreditation Program 



state of California—Health and Human Services Agency 

Department of Health Services 
SANDRA SHEWRY 

Director 
ARNOLD'SCHWARZENEGG! 

Governor 

May 27,2004 

EDUARDO RODRIGUEZ 
ADVANCED TECHNOLOGY LABORATORIES 
3275 WALNUT AVENUE 
SIGNAL HILL, CA 90755 

Dear EDUARDO RODRIGUEZ: 

Certificate No.: 02107CA 

E ^ M ^ 

This is to advise you that the laboratory named above has been grarited interim accreditation 
under National Environmental Laboratory Accreditation Program (NELAP) as an environmental 
testing laboratory pursuant to frie provisions of the California Environmenia! Laboratory 
.Improvement Act (Health and Safety Code (HSC), Division 101, Part 1, Chapter 4, Section 
100825, et seq.). 

TJie Fields of Accreditation for Which this laboratory has been accredited under this Act are 
enclosed. Accreditation shall remain In effect until May 31,2005 
or until fiill accreditation is granted, unless revoked or withdrawn at your written request. To. ' 
obtain full accreditation and to ensure t^ontinuous accreditation, the-laboratory shall comply vwth 
the National Environmental Laboratory-Accreditation Conference (NELAC) Standards and all • 
associated Califomia Environmental Laboratory Accreditation Program (ELAP) regulations and 
statutes, . • 

Please note that your laboratory is required to notify Califomia ELAP of any major changes in 
. key accreditation criteria within 30 calendar days of the change. This written notification includes 

but is not limited to changes in ovimership, location, key personnel, and major instrumentation 
(Section 100845(b) and (d), HSC, and NELAC Standard Section 4.3.2). The certificate must be 
retumed to Califomia ElJ^P upon loss of accreditation. 

Your continued cooperation is essential to maintain high quality of tiie data produced by 
environmental laboratories accredited by the State of California. 

If you have any questions, please contact Rosalinda Lomboy at (213) 580-5731. 

Sincerely, 

^y C • j f-u^L^y\,^ 

George C. Kutasingam, Ph.D.' 
Program Chief 
Environmental Laboratory Accreditation Program 

Enclosure 

A 
Environmental Laboratory Accraditation Program 

1625 Shattuck Avenue, Room 101, Berkeley, CA 84709-1S11 
Phone (510) 540-2600, Fax (510) 849-5106 

hitn://www.dhs.ca.oov/siaD 

http://www.dhs.ca.oov/siaD


CALIFORNIA DEPARTMENT OF HEALTH SERVICES 
ENVIRONMENTAL LABORATORY ACCREDaATION PROGRAM - NELAP RECOGNIZED 

FIELDS OF ACCREDnATJON 

ADVANCED TECHNOLOGY LABORATORIES Lab Phone (562) 9894045 

3275 WALNUT AVENUE 

SIGNAL HILL, CA 90755 

Cert i f icate No: 02107CA Renew Date: 05/31/2005 INTERIM 

103 -ToxicChemical ElementsoFDrlnking Water 

•103.140 002 

103.140 003 

Tos.uo 004' 
103.140_b05 

103^^40 . 006 

^ 0 3 . u 6 ' 007" 

103.140 boa 

103.140' 009 

EPA 200.8 

EPA 200.8 

¥PA'26o.a' 
EPA 200.8 

""iPAJoO.B 
EPA 200^ 
EPA m a " 
EPA m a " 

Antimony 

Arsenic 

Barium 

Beiyllium 

Cadmium 

Chromium 

Copper 
Lead 

103.140 012 

•103.140 013 

103,140 014 

..103.140" 015' 

'io3.140 oVs' 
'103.160' bdi 

EPA 200.8 

EPA 200.8 

EPA 200.8 

E P A m S 

EPAaixj.B 

EPA 245,1 

Nicks) 

Selenium 

silver 

Thallium 

Zinc 

Mercury 

114 - Inorganic Chemistry of Hazardous Waste 

.114,010 001 EPA6010B , 

ii4.oib ooi EPA6OI6"B' 

114.010 003 EPABOIOB 

l U i d l b 004 EPAaOlOB 

, 114!ai0 005 EPA 60108 

'114.010 006 EPA Boibi 

AnBmony 

Arsenic 

Barium 

Beryllium 
Cadmium 

Chromium 

'114.010 007 

114.010 008' 

114.010 009 

114.010 010 

EPA 601 OB 

EPA6010B 

EPA 601 OB 

EPA 60108 

Cobalt 

Copper 

Lead 

Molybdenum 

114.010 011 

114,010' 012 

114.010 013 

.114.010 014 

114,010 015 

114.010 016 

114.140 001 

114.141 001 

EPA 601 OB 

EPA 60106 

EPA-6010B 

EPA 801 OB 

EPA 60108 

EPA 601OB 

EPA 7470A 

EPA 7471A 

Nickel 

Selenium 
SII>mr_ 

thallium 

Vanadium 

Zinc 

Mercury 

Mercury 

116 - Volatile Organic Cliemistry of Hazardous Waste 

116.030 001 EPA 8015B 

116.080 001 EPA8260B 

116.080 003 EPAB260B 

116,080 004 EPA 82606 

.Gasolitift-range Organics 

Acetone 

Acrolein 

Acryfanitriie 

116.080 007 EPA8260B Benzeng 

As of 06/04/2004, this fet supersedes ad previous lists for this ceriiricate number. 
Customers: Please verify the current accreditation standing with the State. Paos 1 of 5 



ADVANCED TECHNOLOGY LABORATORIES 

116.080 010 EPA8260B 

116.080 011 JPA 82608 

116.060 012 EPA8260B 

116,080 013 "EPA8260B 

Certificate N o : 

Renew Date: 

02107CA 

05/31/2005 

Bromochloromethane 

Bromodichloromethane 

Bromofonn 

Bromomethane 

116.080 015 EPA 82606 

116.060 016 EPAe2fibB 

H6£80 018 EPAB260B 

116.080 019 ~ EPA B260B 

Carbon Disulfide 

Cartxan Tetrachloride 

Chlorobenzene 

Chlomethane 

116.060 020 

115.080 021 

116.080^22 

l iebsO 026 

116.080 027 

Tie'.oio 028" 

116.080 030 

116.080 031 

Tfsbso 0 ^ 
116.080 0^3 

116.080 (i3&_ 

116,080 037 

'i 16.080 • O K ' 

TlWBO 039 

i'l6.08b'"b40 

116.080 04i 

•116.080 042 

116.050 043 

EPA 826QB 

EPA B260B 

EPA8260fi 

EPA'8260B ' 

EPA8260B 

,EPA8260"B 

EPA B260B 

EPA 82608' 

'EPA'SMOB 
EPA^eieoB 

_ E P A 8 2 6 0 B 

E P A 82608" 

~ipA"B260B' 

' E P A 82606 

EPABasbi' 

2-ChlorDethyt Vinyl Ether 

Chlorofomi 

Chloromethane 

DtbromocMorpmethane 

EPA8260B 

EPA 82608 

EPA826QB 

Dibromochloropropane 

1,2-Dibromoethane 

Dibromomethane 

1 ,"2-Dlehlorobenzene 

1,3-Dtchlorobenzene 

1,4-DichiorDbenzene . 

Dichlorodifluoromethane 

1,1-Dlehloroelhar<e 

1,2-Olchloroelhane 

1,1-Dlch1oroelhene 

tranB-1,2-0tchloroetBene 

ds-t ,2-DlchlQraethene 

1,2-OlchlorQprQpane 

1 ,-5-Dlchl0fopropane 

116.080 044 

116.080 "045 

116.080 046 

"l"l6i)80 'b47 

EPA8260B 

"EPA 82506" 

EPA8260B 

EPAB266i ' 

2,2-Dlchloropropane 

1,1-t^l«x)propane 

ds-l ,3-Dlchloropropene 

trahs-l ,3-Dichloroprop6ne 

116,080. 053 

116.080." 056 

116.080 064 

Tl6.aaOJ)65 " 

116.080 081 

115.080 062 

116.080 083 

116080 084 

116.080 086 

116.080 087 

116.080 088 

•116.080 08S 

116.080 090 

116.060 091 

115.080 092 

115.080 033 

116.080 084 

116.030 055 

EPA B2B0B 

EPA 82608 

EPA8260B 

EPA B260B 

EPA 62608" 

EPA8280B 

EPA 82606 

EPA8260B 

EPA 8 ^ 0 8 

EPA82B0B 

EPA8260B 

EPA 8260B 

EPA 82808 

EPA 82606 

EPA B260B 

EPA B260B 

EPA B2B0B 

EPA 8260B 

Ethylbenzene 

Hexschiorabutsdiene 

Methyl tert-tiutyi Ether (MTBE) 

Methylene Chloride 

_1,1,1,2-Tetrachloroethane 

1,1,2.2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,2,3-Trichlorobenzene 

1,2,4-Trlohloroben2ene 

1,1,1-Trichloroethane 

1,1,2-Triditoroeth3no 

Trichlonjethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl Acetate 

Vinyl Chloride 

Xylenes, Total 

As of 06A)4/2004, this list supersedes all previous lists for this certificate number. 
Customers; Please verify the cunent accreditation standing with the Stats. Paae 2 of! 



ADVANCED TECHNOLOGY LABORATORIES Cert i f icate N o : 02107CA 

Renew D a t e : 05/31/2005 

117 -Seml-votatile Organic Chemistry of Hazardous Waste 

117.010 001 EPAB015B _ 

i l 7 . l i b "ooi E P A " 8 2 7 0 C 

Diesel-range Total Petroleum Hydrocarbons 

Acenaphthene 

117.110 002 

117.110 ,007 

117.110 008 

i l 7 . i l 0 010 

m.m' oi-i 
117,110 012 

117.110 013 

117.110 014 

117^110 015 

117.110 016 

117.110 018 

i l7, jJo 019 
T17.1 To b i b ' 
•"{iT-Trio d2'i"_ 

• '^lldlS ° ^ 
117,110 023 

117!ilb""024"" 

• "l17."llb' 026 

EPA B270C 

EPA 8270C 

EPA 8270C 

EPA 82700 

EPA8270C 

EPA 82700 

EPA B270C 

EPA B270C 

EPA 827QC 

EPA 8270C 

EPA 8270C 

EPA 6270C 

" iPA "82700"" 

"'EPA827'bc 

_EPA 8270C 

Ep'̂ iiioc" 
.EPAB'27.bc 

Ef»A 8270C 

Acenaphthylene 

Aniline 

An&iracene 

Benzidine 

Benz(a)anthracenB 

Benzo(b)f)uoranthene 

Ber\zo(k)f)uor3nthene 

Benzb(g ,h,l)perylene 

Bertza(a)pyrene 

Benzoic Acid 

Benzyl Alcohol 

Benzyl Butyl Phlhatate 
Bls(2-chloroelhmty)methane 

"Bis(2^iofoethyl) Elher 
Bl3(2-chtorolsqpropyl) Ether 
Dl(2-ethylhexyl) Phthalate 
4-Bn3mophenyt Phenyl Ether 

4-ChloroanIllne 

117,110 • 027 

117.110 029 

117.110 030 

117.110 031 

'l"i7!l10 032 

117.1 io"" 036' 

117,110 037 

• 117,110 

"1 •17.110" 

117.110. 

117.110 042 

117.110_ 043 

117.l"ib' 
117.110 

117.110 

117,110 055 

117.110 056 

117.110 060 

039 
040 

biT 

045 

053 

054 

EPA8270C 

EPA8270C 

EPA 6270C 

EPAB270C " 

EPA B270C' 

EPA 8270C 

EPA8270C 

EPAB270C 

EPA 8270C 

EP'A 8i270"c 

EPA8270C 

EPA8270C 

EPA 8270C 

EPA B270C 

EPA 8270C 

EPA 8270C 

EPA.B270C 

EPA 82700 

4-Chloro-3-methylphano! 

' 2-Chloronaphttialene 

2-Chlorophenol 

4-ChlorDphenyl Phenyl Ether 

Chrysene 

•lbenz(a,h)anthracene 

Dibenzohiran 

1,2-Dlchlorobenzene 

1,3-DlchlorobaTgene 

1,4-Dldiloroben2ene 

3,3'-Dichlorob6n2ldine 

2,4-Dlchlorophenol 

o i e ^ Phthalate 

2,4-Dimethylphenol 

Dimethyl Phthalate 

Di-n-butyt phthalate 

Dl-n-octyl phthalate 

2,4-Dinitra phenol 

117.110 

117.110 

.117.110 

117.110 

061 

062 

064 

067 

EPA 8270C 

EPA B270C 

EPA 8270C 

EPA 8270C 

2,4-DinltrotDluene 

2,B-Dinltrotoluene 

1.2-Diphenythydrazine 

Huoranthene 

117.110 

117.110 

117.110 

117.110 

117.110 

068 

069 

070 

071 

072 

EPA B27QC 

EPA8270C 

EPAS270C 

EPA 82700 

EPA6270C 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

As of 05/04/2004, this list supersedes al! previous lists for this certificate number. 
Customers: Please ven^/ the current accreditation standing with the State. Page 3 of 5 



A D V A N C E D TECHNOLOGY LABORATORIES 

117.110 075 EPA8270C 

117.110 076 •EPAB270C " 

•1 l "7. l io 080 EPA 82700 "__ 

117.110 083 EPA827bc 

C e r t i f i c a t e M o : 02107CA 
R e n e w D a t e : 05/31/2005 

lndBno(1,2,3-c,d)pyrene 

Isophorone 

2-Mefhyl'4,6-dlnitrDphsnol 

2-Methylnaphthal8ne 
117.110 084 EPA8270C 

117.110 086 EPA 82700 

117.110 bo"? EPA827'0C 

117.110 092 EPA8270C 

2-MethytphenDl 
4-Methytphenol 

Naphthalene 

2-NitrDaniline 
117.110 093 

117,110 094 

117.110 095 

117.110' 096 

•Tl7. ' l io 097 

i"i7.i"io 100 

117.110 101 

TiV.ii'o"" 102 
"117.110 n o ' 

Tir.ilo 112 
1J7.110 113 

117.i"lO 3^19 

i i7. i" ib"" l i b 

'l 17^110 129 

1'i7!l10 130 

117,110 131 

'117.210 001 

117,210 002 

EPAB270C 

EPA 82700 

EPA8270C 

EPA8270C 

EPA'8270C 

EPA8270C 

EPA 8270C 

EPA827bc" 

''EPA8270C" 

EPA8270C' 

EPA 8270C 

EI=A B270C 

EPA airoc 

EPASiaTOC 

EPA"8270C 

EPA 8270O 

EPA 8081A 

EPA'SOSIA 

^-Nlboanlllne _ 
4-Nltroanlline 

Nitrobenzene 

2-NltrophBnol 

4-Nltn3phenol 
N-nltrosod)mBttTylarr»ne 
N-nltrosodi-n-propytamlne 

N-nitrosodtphenyiamlne 

Perrtachlorophenbl 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 

1,2,4-Trichlotob6n2ene 
2,4,5-TrtchtorDphBnol 
2,4,6-'nichlQraphenoi 
Aldfin ~ ' """ 
B-BHC -_ • 

117:210 003 

'l17!210"' 004 

117.210 005 

117.210 007 

EPA8081A 

EPASOeiA 

• EPA808JA 

EPA 8081A 

_b-BHC 
d-BHc" 
g-BHC (LMane) 
a-Chtortlane 

117,210 008 

117.210 009 

117i10 013 

117,210 014 

117,210 015 

117210 020 

117210 021 

117210 022 

117210 023 

117,210 024 

117210 025 

117210 026 

117210 027 

117210 028 

117210 033 

117210 039 

117220 001 

117220 002 

EPA 8081A 

EPA 8081A 

EPAaoaiA 

EPA'8081A 

EPA 8081A 

EPA B081A 

EPA B081A 

EPA8081A 

EPA6081A 

EPA 8081A 

EPA 8081A 

EPA 8081A 
EPA 8081A 

EPA 8Q81A 

EPA8081A 

EPA 8081A 

EPA B082 
EPA 6052 

g-Chbnlane 
Chlordane (tech.) 
4,4'-DpD 

''4J5-DPE 
"4,4''-b"Df 
"Oletdrin 

Endosulfan I 

Endosuifan II 
Endosulfan Sulfate 
Endrin 

Endrin Aldehyde 
Endrin Ketone 
Heptachlor 

Heptachtor Epoxitle 

Methoxychlor 

Toxaphene 
PCB-1016 

PCB-1221 

As of 06/04/2004, this list supersedes all previous lists for this certificate number. 
Customers: Plesse verify the cunent accreditation standing with the State. Pegs 4 of 5 



ADVANCED TECHNOLOGY LABORATORIES 

117220 003 EPA 8082 

117220 004 EPA 8082 

117220 005_ EPA 8082 

117220 005 EPA 8082 

Certificate N o : 

Renew Date; 

02107CA 

05/31/2005 

PCB-_1232 

PCB-12^42 

PCB-124"8 

PCB-1254 

1 1 7 2 2 0 007 EPA 8082 PCB-1260 

As of 05/04/2004, this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accrediration standing wtth the State. Page 5 of 5 



DispBfurKni c. 

STATE OF CALIFORNIA 
DEPARTMENT OF HEALTH SERVICES 

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM i 

ENVIRONMENTAL LABORATORY CERTIFICATION 

Is hereby granted to 

ADVANCED TECHNOLOGY LABORATORIES 

F 

! 

! 

3275 WALNUT AVENUE 

SIGNAL HILL, CA 90755 

i 

Scope of certification is liinited. to the 
"List of Approved Fields of Testing and Analytes" 

which accoinpanies this Certificate. 

Continued cexti&catibn status.depends- on successful completion of site visit, 
proficiency testing studies, and pa3Tnent of applicable fees. 

This Certificate is granted in accordance with provisions of 
Section 100825, etseq. of the Health and Safety Code. 

Certificate No: 
Expiratioii Date: 
Effective Date: 

1838 
12/3^2004 
12/01/2002 

Berkeley, California 
subject to forfeiture or revocation. 

i;..^, C-huij. 
George C. Kuiasingam, PhD. 
Program Chief 
Environmental Laboratory Accreditation Prograin 



CALIFORNIA DEPARTMENT OF HEALTH SERVICES . 

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM 

Accredited Fields of Testing 

ADVANCED TECHNOLOGY LABORATORIES 
3275 WALNUT AVENUE 
SIGNAL HILL, CA 90755 

Lab P h o n e (562) 989-4045 

Certificate No : 1838 Renew Date: 12m/2004 

Field of Testing: 02 - Inorganic Chemistry and Physical Properties of Drinking Water 

02.01 00 Alkalinity 

02.02 00 Caldum 

02.03 00 Chloride 

02.05 00 Fluoride 

02.06 00 Hardness 

02.07 00 Magnesium 

02.06 00 MBAS 

02.09 DO Nitrate 

02.10 QO Nitrite 

02,11 00 Sodium 
02.12 00 Sulfate 

02.13A 00 Total Dissolved Solids 

02.13B 00 Conductlvtty 
02.16 00 Phosphate, Ortho 

02.17 00 Silica 
02.18 00 Cyanide 

02.19 00 Potassium 

02.24 00 Perchlorate 

02.24 00 Perchlorate 

02.25 00 Combined & Total Chbrine 

02.27 00 Chlorine Dioxide 

02,^9 00 Total Organic Carbon 

Field of Testing: 03 - Analysis of Toxic Chemical Elements In DrInWng Water 

03.01 00 Arsenic 

03.02 00 Barium 
03.03 00 Cadmium 

03.04 00 Chromium, Total 
03.05 00 Capper 

03.06 00 Iron 
03.07 00 Lead 

03.06 00 Manganese 

03.09 00 Mercury 

03.10 00 Selenium 

03.11 00 Silver 

03.12 00 Zinc 

03.13 00 • Aluminum 
03.15 00 Antimony 

03.16 00 Berytlium 

03.17 • 00 Nickel 

03.16 00 Thallium 

03.20 00 Boron 

03.21 00 Vanadium 

Field of Testing: OS - Physical Properties Testing of Hazardous Waste 

0S.01 00 Igniiablfity 

As of 12/30/2003 , this list supersedes ail prEVious Fists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Paae 1 of A 



ADVANCED TECHNOCOGY LABORATORIES Cert i f icate N o : 1838 

Renew D a t e : 12/31/2004 

09.02 00 Cooosivily - pH Determination I 

09.04 00 Reactivity Section 7.3 SW-846 

Field of Testing; 10 - Inorganic Chemistry and Toxic Chemical Elements of Hazardous Waste 

10.01 00 Antimony 

10.02 00 Arsenic 

10.03 00 Barium 

10.04 
10.05 

10.06 

10.07 

10.08 

10.09 

10.10 

•10.11 

10.12 

10.13 
10,14 

10,15 

10.16 
10.17 

10,18 

10.19 
10.20 

10.21 

00 
00 

00 

OO 

OO 

00 
OO 

OO 

OO 

00 

00 

00 

00 
00 • 
00 

00 
00 

00 

Field of TostinB 

11,01 
11.03 

01 
01 

Field of Testing 

12.03A 
12.06A 

1Z06B 

01 

01 

01 . 

Beryllium 

Cadmium 

Chromium, Total 

Cobalt 

Copper 

Lead 
Mercury 

Molybdenum 

Nickel 
Selenium 

Silver 

Thallium 

Vanadium 
2Jnc 

Chromium (VI) 

Cyanide 

Fluoride 
Sutftie 

. 11 - Extraction Tests of Hazardous Waste 

Waste Extraction Test (WET) CCR Chaplerl 1 
Toxicity Characteristic Leaching Pnscedure CTCLP) EPA 1311 

: 12 - Organic Chemistry of Hazardous Waste by GCrt/IB 

Extractable Organics EPA B27X . . 

Volatile Organic Compounds EPA.8260B. 

Oxygenates EPA8260B 

.. —.— ._ _, 

• 

. 

Article 5, Appendb( II 

Field of Testing: ) 3 - Organic Chemistry of Hazanlous Waste, (excluding GC/MS) 

17.02A 
13.15 

13.16 

13.17 

13.19C 

13.24C 

13.250 

0V--
01 

01 

01 

01 

01 

01 

• Ethanol and MBlfiaWI^'*"'' '"~"" • EPAB015B 
Total Petroleum Hydrocarbons - Gasoline LUFT 

Total Petroleum Hydrocarbor« • Diesel LUFT 

TRPH Screening EPA 418.1 
BTEX EPA 8021 a 

PCBs EPA 8082 

Organochlorine Pestiddes EPA B081A 

Field of Testing: 16 - Wastewater Inorganic Chemistry, Nutrients and Demand 

16.01 

16.02 

16.03 

16.04 

16.05 

18.06 

15.07 

16.08 
15.09 

16.10 

ie.11 
16.12 

00 

00 

00 

00 

00 

00 
OO 

00 
00 

00 

00 

00 

Acidity 

Alkalinity 

Ammonia 

Biochemical Oxygen Demand 

Boron 

Bromide 

Calcium 
Carbonaceous BOD 
Chemical Oxygen Demand 

Chloride 

Chlorine Residual, Total 

Cyanide 

As of 12/30/2003 , triis list supersedes all previous lists forthis certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 2 cf 4 
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ADVANCED TECHNOLOGY LABORATORIES Certificate No: 
Renew Date: 

•1838 
12/31/2004 

16.13 
15.14 
15.15 
16.16 

liS.17 

16.18 
16.19 

16.20 

16.20 

16.21 . 

15.22 

16.23 

16.24 

15.25 
16.26 

16.27 

16.28 

15.29 
16,30 

16.31 

1.6.32 

15.34 

16.35 

16.36 

16.37 

16.39 
.16.41 
16.45 

00 
00 

00 
00 
00 

00 

00 

00 

03 

00 

00 

00 
00 

00 

00 

00 
00 

OO 

OO 

GC 

IX) 

00 

00 

00 

00 

00 
OD 
00 

Cyanide, amenable 

Fluoride 

Hardness - Total as C B C D 3 

Kjeldahl Nitrogen 
Magnesium 

Nitrate 

Nitrite 

09 and Grease 

on and Grease EPA 1684 

Total Organic Carbon 

Oxygen.dissolved 

pH 
PItenols 

Phosphate, Ortho 

Phosphonjs, Total 

Potassium 

Residue, Total 

Residue, Filterable 

Residue, Non-filterable 

Residue, Settleable 

Residue, Volatile 

Sodium 

Conductivity 

Sulfate 

SuKlde 

Surfactants 

TurbWlty 
Total Organic Halides 

Field of Testing; 17 • Toxic Chemical Elements in Wastewater 

17.01 

17.02 
17,03 

•17.04 

17.05 
17.06 

17.07 

17.08 

17.09 
17.10 

17.13 

17.14 
17.15 

17.16 

17.17 

17.18 
17.24 

17.25 

17.27 

17.28 

17.29 

17.30 

17.31 

00 
00 

." 00 

00 

00 
00 

00 

00 

00 
00 

. 00 

OO 

00 

00 
00 

. 00 

00 

00 

00 

00 

00 

00 

00 

Aluminum 
Antimony 

Arsenic 

Barium 

Beryiiium 
• Cadmium 

• Chromium (VI) 

Chromium, Total 

Cobalt 
Copper 

Iron 

Lead 

•fktenganese 

Mercury 

Molybdenum 

Nickel 

Selenium ' ' 

Silver 

Thallium 

T\r, 

Titanium 

Vanadium 

Zinc 

Field of Testing: 16-Organic Chemistry of Wastewater by GC/MS 

As of 12/30/2003 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify tha current accreditation standing with the Slate. Page 3 of 4-



ADVANCED TECHNOLOGY LABORATORIES Certificate No: 
•Renew Date: 

1838 

12/31/2004 

18.01 01 All Volatile Organics EPA 624 

18.02 01 Ail Acld/base/neuhal Compounds EPA 625 

Field of Testing: 19 - Organic Chemistry of Wastewater (excluding GC/MS) 

19.02- 01 Aromab'c Volatiles EPA 602 

19.08A 01 Organochlorine Pestiddes EPA 508 
19.088 01 PCBs EPA 508 

As of 12/30(2003 , th'is list supersedes ail previous lists for this certificate number. 
Customsrs; Please vsnfy the current accreditatior. standing with the State. Pace 4 of 4 



Appendix I 
Fax Cover Page 

^ Advaaced Tecbaology ^^^. ,̂.̂ ^^^^ ^̂ ^̂ ^̂ ^̂  ̂  ^.^^ ^^ ^ ^ . , . _̂ ^ SC2-989.4045 Fax: 562-989-4040 
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Advajgced Technology 

Laboratories 

• | . ^ . , ; . . . ; » . s ^ , ^ , ^ 

.^.^v.;',c>:.^-Ji;,-ii. 

S E P 2 i 

To: 

From: 

RE: 

'ir'^-^-'-r.-s 

?004 

3275 Walnut Avenue 
Signal HiUCA 90807 
(562) 989-4045 Phone 

(562) 989-4040 IFai 

Fax Transmittal Sheet 

Message; 

•This message is iutended for the use of the inaividual or entity to which it is addressed This .inay contain 
information &st is privileged, confidential, and exempt from disclosure under applicable law. If the reader 
of this message is not. the intended recipient, or the enqjloyee or agent responsible for delivering fte 
message to the intended recipient, you are hereby notified that any dissemination, distiib\ition or copying of 
this communication is strictly prohibited. -If you have received this communication in error, please notify as 
immsdjately by telephone and return the origjual message to as at fee aisove address. Thank yot:. 

Fit V A d r a a r e d TecbaoJo^v 
4lfe Laboratories ^''^^ l^l'alnui A^'sniK Signal HilL CA 90755 Tel: 562-989-4045 Fa:: 562-989-4040 




